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1. Globalisering heeft behoefte aan organisaties met een hoge capaciteit om zelfontdekkend te 
leren en samen te werken en om diversiteit en complexiteit te managen. (Merriam, Caffarella, 
1999; p. 14). 
Merriam SB, Caffarella RS (1999) Learning in adulthood: a comprehensive guide (2ml ed). San Francisco, USA: Jossey-Bass. 
2. Ontwikkelingshulp kan alleen werken als er een duidelijke vraag is, niet als die wordt 
aangeboden (Chabal. In: van Beurden, 2000; p.23). 
Beurden van J (2000) Stoppen met ontwikkelingshulp? Daar valt wat voor te zeggen. Internationale samenwerking 3: 20-23. 
3. "Marshall-plan"-achtige interventies ter verbetering van bodemvruchtbaarheid ondermijnen 
de capaciteit van boeren om naar oplossingen te zoeken om hun levensomstandigheden te 
verbeteren (dit proefschrift). 
4. Het nut van kwantitatieve informatie voor de boer kan aanzienlijk verhoogd worden als die 
direct gerelateerd is aan beheerspraktijken (ditproefschrift). 
5. Duurzame landbouw betekent niet continuiteit in de adoptie van een technologie maar 
impliceert de capaciteit om te innoveren en praktijken aan te passen aan specifieke 
omstandigheden en nieuwe oplossingen te vinden voor onvenvachte veranderingen en 
onzekerheden (dit proefschrift). 
6. Efficiente methodiek voor het faciliteren van participatief leer- en actieonderzoek betreffende 
het geintegreerd beheer van natuurlijke hulpbronnen richt zich zowel op humane als op 
sociale kapitaalsopbouw en moet zich daarom constant aanpassen aan veranderende 
omstandigheden (ditproefschrift). 
7. Het is belangrijk om de retoriek van solidariteit binnen Afrikaanse dorpsgemeenschappen te 
relativeren teneinde de realiteit van conflicterende belangen en wantrouwen te begrijpen. 
8. Het ontrafelen van lokale kennissystemen lijkt op het demystificeren van maskers. 
9. Multinational ondernemingen die de rush naar genetisch gemanipuleerde organismen 
promoten vormen een bedreiging voor de Afrikaanse landbouw. 
10. Tijdens het schrijven van een proefschrift wordt er veel beroep gedaan op de 'aktes' (r.-k. 
godsdienst) van geloof en hoop, terwijl de akte van liefde in de balans wordt gelegd (Marijke 
Loosvelt). 
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Preface and acknowledgement 
The research and development work on which this thesis is based started in 1993, when I 
was chief technical advisor of the ESPGRN (Equipe Systemes de Production et Gestion de 
Ressources Naturelles) in southern Mali. 
During an international workshop in Kenya in 1995, I met Dr Niels Roling who 
showed much interest in the work of ESPGRN on participatory action research for 
integrated soil fertility management, and encouraged me to write up my experiences in the 
form of a PhD dissertation. Although I liked the idea of deepening the subject in the form of 
a thesis, I was not yet ready for it. 
In that same year, during another international workshop, I met Dr Arnoud 
Budelman, who introduced me to his work on nutrient flow analysis. We discovered that 
there was high potential in combining the participatory action research I was involved with 
in southern Mali, with the research on nutrient flows and balances he developed in 
Tanzania. Arnoud launched the idea of making a Resource Guide to share our experiences 
with research and development teams in the tropics. 
After returning from southern Mali in 1996, I dedicated much of my time to 
developing this Resource Guide, as a staff member of the Royal Tropical Institute (KIT). 
This brought me into contact with many researchers and development workers in Africa 
who directly or indirectly helped in shaping the contents and design of the Resource Guide. 
Jeroen Ticheler joined KIT to develop a software package, that would become part of the 
Resource Guide and several teams in Africa developed case studies that now form part of a 
case study book of the Resource Guide. 
In 1997, Dr Eric Smaling introduced me to an African network of researchers and 
development workers involved in soil fertility and integrated nutrient management; 
NUTNET. He showed much interest in my work on participatory action research and 
encouraged me to further exploit the search for effectively combining 'hard' sciences with 
'soft' sciences. He stimulated me to document this "fruitful marriage" in the form of a PhD 
thesis. When Eric Smaling became professor at the Wageningen Agricultural University 
(WAU) in 1998, it was clear that he and Niels Roling would be the promoters of my 
dissertation. 
From 1997 till 2000, I conducted many support missions in Kenya to set-up and 
develop a participatory learning and action research (PLAR) approach for integrated soil 
fertility management (ISFM). This enabled me to expand my Malian experience and fine-
tune the process approach, in collaboration with farmers and field teams of researchers and 
development workers. With the combination of these experiences, I was ready to challenge 
the write-up of this book and thereby analyse the methodology development process. 
However, I felt that the thesis had to honour all those who contributed to this work. 
Therefore, I proposed the thesis to be composed of two volumes: Volume 1: the Resource 
Guide (Managing Soil Fertility in the tropics) and Volume 2: this book (Moving 
methodologies). I want to thank the Committee for the Admission to the PhD programme at 
WAU to have agreed to the idea of combining both volumes. 
Many people contributed to this thesis, and I want to take this opportunity to thank them. I 
am grateful to the villagers of Noyaradougou in southern Mali. The discussions we had on 
soil fertility issues and farmers' enthusiasm in map making and trying out new techniques 
has encouraged me a lot to challenge methodology development. I thank them for the 
confidence they have given me and for making me feel at home in their village. I am proud 
that they adopted me by giving me the name 'Oute Diamoutene'. The methodology 
development in Mali was only possible thanks to the hard work of the field team composed 
of Siaka Bagayoko, M'Pie Bengaly, Robert Berthe, Hugo De Groote, Souleyeman Diarra, 
Thea Hilhorst, Salif Kante and Moumine Traore. Many others have indirectly contributed to 
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the field work in southern Mali by giving their support: Abou Bengaly, Roel Bosma, 
Maniogo Cissouma (Mme Traore), Amady Coulibaly, Djgui Dembele, Diakaridia Diabate, 
Abdoul K. Diarra, Boubakar Diaw, Rosalie Diabate, Hamady Djouara, Aminata Doucoure, 
Baba Fomba, Abdoulaye Kamara, Demba Kebe, Sanata Kone, Petra Penninckhoff, 
Abderehmane Sidibe, Kadiatou Sidibe (Mme Diop), Assetou Sow, Willem Stoop, Oumar 
Traore and Siaka Traore. Moumine Traore, I especially thank you for the survey we 
conducted together in Noyaradougou in July 1999. We had great moments together in the 
field and during bird hunting. Without you I would not have been able to interact so 
efficiently with the villagers of Noyaradougou. Salif Kante, I thank you for your trust. We 
shared the same interest in transferring our experiences of Noyaradougou into a doctoral 
thesis and we found a way of developing complementary views based on the same action 
research activities and data. I hope you will successfully complete your thesis soonest. 
I am also grateful to the villagers of Mutsulio (western Kenya) and Kapsumai 
(Marakwet District, Kenya). Together with the field teams in Kenya, we further developed 
and fine-tuned the PLAR approach. I want to specifically thank Gerard Baltissen, Buigutt, 
Chelanga, Cherono, Chomboi, Kibor, Kipchumba, Kipkech, Margo Kooijman, Valentine 
Ogaro, Frank Place, Daniel Rotich, Leendert Sprey, John van de Walle, Alice Wabuti, 
Electine Wabwile and Ann Yator. Thanks for your friendship and sharing with me your 
experiences, which have been crucial to my study. 
This field work and write up of the two volumes of this thesis have been financially and 
technically supported by various institutes: CTA, DGIS, DFID, EU-DG12, FAO, ICRAF, 
IER, IIED, KARL Also members of the NUTNET group have supported this work. I want 
to specifically thank Jean-Marie Diop, Thea Hilhorst, Andre de Jager, Ian Scoones and 
Camilla Toulmin. 
Simone Kortbeek, former head of AED/KIT has extensively supported the development of 
the Resource Guide and granted me the 'luxury' to be a tele-worker during my 60% 
assignment with KIT. I thank you, because this allowed me to write up this thesis while I 
could work at my own speed, being housed in la douce France. 
I owe much to two persons who stimulated me in writing this book, helped me in its set-up 
and made many useful suggestions on its contents: Niels Roling and Eric Smaling. I am also 
grateful to Michael Loevinsohn for his help in commenting on the Chapters 3 and 4 of this 
book and for providing a framework for the impact assessment used in Chapter 4 of the 
book. 
I also want to thank those who have directly contributed to this thesis. All authors who have 
contributed to the Resource Guide: Valerien Agossou, Karen Brock, Arnoud Budelman, 
Simon Carter, Gustave Dagbenonbakin, Ibrahim Dembele, Idrissa Dicko, Elias Eyasu, Salif 
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Guide and I especially want to thank Anna Maria Doppenberg, Nancy Forest-Flier, 
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thanks to Arnoud Budelman. He was not only the driving force behind the Resource Guide, 
he has also been very helpful in getting this book in the right shape. He critically 
commented all chapters and gave me guidance in designing Chapter 5 of the book. Arnoud, 
we have been discussing extensively, we did not always agree but that made our arguments 
stronger and we became close friends. I also want to thank Walter de Boef for the services 
rendered with printing the book. 
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Unfortunately, I can not share this happy event in my life with my parents, Maria and 
Albert. They have died 3 years ago. I am sure that they would have been so proud of their 
youngest son obtaining a doctoral degree. 
Most important was the support of my wife, Marijke Loosvelt. When I started this 
work she knew what I was going through. She endured the many moments when I was far 
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dark. She made me understand that there is more in life than writing a thesis and helped me 
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translating the summary in Dutch. Marijke, my beloved wife, it is to you that I dedicate this 
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1 Background and theory 
The first chapter of this book starts with the description of the context and justification of 
the thesis and elaborates on the complexity, diversity and dynamics of soil fertility 
management in sub-Saharan Africa. The basic question put forward relates to how to 
intervene with farmers in support of improving soil fertility management. Section 1.2 
reviews theory and literature and deals with scientific paradigms, system approaches, 
praxeology, grounded theory, theories of learning and knowledge and extension, education 
and learning for development. In Section 1.3 I present the outline of the thesis and an 
overview of its two volumes. 
1.1 Context and justification 
Agriculture is the most important economic sector in sub-Saharan Africa, employing about 
80% of the labour force. Yet, official figures indicate that per capita food production is 
declining over the last three decades (World Bank, 2000). African agricultural production 
seems not able to catch up with the continuing rapid population growth. As a result, sub-
Saharan Africa faces increasing food insecurity, malnutrition and poverty (IFPRI, 1995). At 
the same time, concerns about the long-term future of natural resources are growing during 
the last decades. The issues of desertification and land degradation1 have become central in 
the international policy debates on sub-Saharan Africa, calling for a review of agricultural 
development within the context of natural resources management (ibid.; Toulmin, 1993; 
UNEP, 1994). 
The reasoning here is that the downward evolution of the quality of the land and resulting 
agricultural production and productivity is mainly caused by demographic pressure and 
inappropriate exploitation of the land (Cleaver, 1993; Cleaver, Schreiber, 1994; Sanchez et 
al, 1997; Steiner, 1996). This Maltusian interpretation and generalisation of the interaction 
between population and environment is part of what Leach, Mearns (1996) refer to as 
'received wisdom', forming the context for mainstream policy interventions in sub-Saharan 
Africa. This type of reasoning grounded for example the World Bank's co-ordinated 'Soil 
Fertility Initiative' (World Bank-FAO, 1996)2, and is based on two key sources of 
information. The first one relates to documents on soil erosion as an indicator for land 
degradation (e.g. Oldeman, Hakkeling, 1990) and the second key source deals with 
publications on soil nutrient depletion (e.g. Stoorvogel, Smaling, 1990). Scoones, Toulmin 
(1999) draw attention to the difficulties involved in extrapolating data from limited local-
specific samples to wider scales. With respect to erosion loss assessments, most of the 
studies concern data obtained at the field or experimental plot level which are subsequently 
extrapolated to larger areas, arriving at enormous soil losses for the latter. This type of 
extrapolation is misleading, as soil lost from a field may not be lost for the wider system 
due to deposition or redistribution (see e.g. Blackie, Brookfield, 1987; Evans, 1995). In 
their case study book, Reij et al (1996) make clear that such depositions can be effectively 
exploited and form the basis of many indigenous soil and water conservation techniques. 
Although soil losses are commonly related to yield reduction and land degradation (Dregne, 
1990; Dregne et al, 1991; Lai, 1995), this relation is not obvious, as crop productivity is 
determined by a complex interplay of various factors (Stocking, 1987). Therefore, the 
interpretation of data on land degradation should be handled with care. The same holds true 
for data on soil nutrient depletion, as figures are often estimates that make extrapolation 
unreliable. While weaknesses are repeatedly acknowledged (Smaling et al, 1993; Smaling, 
Oenema, 1997; Stoorvogel et al, 1993), extrapolated data have been used in policy 
documents to underpin the gloomy prognosis regarding sub-Sahara Africa's future, which 
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justified for example the earlier mentioned Soil Fertility Initiative (Budelman, Defoer, 
2000a). 
It is important to recognise that doomsday scenarios in this respect are based on analyses 
that are limited and partial. In their case reviews Budelman, Defoer (2000b: part of this 
thesis), Hilhorst, Muchena (2000), Scoones (2000) and Smaling (1998) show a much more 
complex picture of the soil fertility issue and draw attention to the wide environmental 
diversity and range of management strategies at different scales. For example, the potential 
use of rich volcanic soils in some of the African highlands contrasts dramatically with that 
of the poor, weathered soils of the semi-arid zones. In lowland areas it is much more 
difficult to build up soil fertility stocks by increasing the soil's organic matter content than 
it is in the highlands where farmers have created and maintained high levels of soil fertility 
by systematically adding all kinds of organic matter to the soil. This practice is less likely to 
succeed in the lowlands as biomass production is generally lower and the average 
temperature is too high to allow a significant build up of organic matter (Jenkinson, 
Ayanaba, 1977). Compared to the tropical highlands, in the semi-arid zones, soils are left 
bare for part of the year, and are therefore more susceptible to wind or water erosion. But 
environmental diversity is also found at smaller scales. As a result of erosion and movement 
of water and plant nutrients, many landscapes in Africa are characterised by catenas, with 
lightly structured, chemically poor soils high on the slopes and heavy structured, chemically 
rich soils at the lower ends and in the valleys (Defoer et al, 2000a: part of this thesis; Stoop, 
1987). The dispersion of soil fertility within the landscape is further linked with human 
activities. Human settlement, involving the transport of food crops and creation and 
deposition of household waste, generally leads to concentration of soil fertility around the 
homestead (Brouwers, 1993; Prudencio, 1993; Defoer et al, 2000a). Livestock and its 
management further determine the distribution and use of fertility in the landscape, for 
example when grazing cattle transfer nutrients from places not used for crop production to 
places near the compound, where animals stay during the night (Scoones, 1996; Carter, 
Murwira, 1995). Soil fertility also varies at the level of the field, as fertile spots often adjoin 
infertile patches. These micro-level differences are especially important in semi-arid zones, 
reducing the risk of total crop failure (Brouwer et al., 1993; Brouwer, Bouma, 1997; Defoer 
et al, 2000a). When looking at how soil fertility varies across landscapes, farms and fields, 
it is important to bear in mind that what we see at one point in time is merely a snapshot, 
and represents part of an often highly dynamic situation. Soils are the products of past 
practices and histories of clearance, settlement, burning, grazing, etc, having their influence 
on the present state of soil fertility. 
Agricultural landscapes are thus a patchwork of high and low soil fertility sites, which 
farmers manage accordingly. For example, on the higher parts of a catena farmers will 
generally grow drought resistance crops and limit mineral fertiliser application, because 
moisture stress is the most limiting production factor. Similarly, on patches with high soil 
fertility, because of their position in the landscape or inherent soil origin, farmers may grow 
crops that need more water, such as rice and vegetables, and apply mineral fertilisers to 
boost yields. Hence, a wide variety of management practices is generally found within a 
given landscape. This variety is not only determined by the diversity in bio-physical 
characteristics of the soil and the environment, but also by farmers' access to resources, 
such as land, labour, cattle, transport and cash. In sub-Saharan Africa, access to productive 
resources is reported to differ substantially between farm households as a function of ethnic 
group, origin of the family, age of the farm, etc. (ibid.; Vierich, Stoop, 1990). Similarly 
access to productive resources differ within households as a function of gender and 
generation (De Groote, Coulibaly, 1995). Institutional and socio-economic conditions play 
an important role in providing incentives and rewards for farmers to invest in farming. For 
example, markets create opportunities to intensify crop production through the purchase of 
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inputs and selling of cash crops. A well-functioning infrastructure, including roads and 
means of communication is important to give farmers access to these markets. At the same 
time, sound development policies may favour good prices, credit (and saving) schemes to 
develop, off-farm employment and opportunities for external sources of income, 
influencing farmers' investment behaviour and management strategies. Human and social 
capital also influence how soil fertility is managed. Soil fertility management demands a lot 
of practical skills and knowledge and it would be wrong to assume that farmer knowledge is 
homogeneously distributed within farming societies (Brouwers, 1993; Scoones, Thompson, 
1994). Farmers' access to sources of information and knowledge and their social networks 
and organisational capacity to work together have an important influence on farmers' 
investments in agriculture. Mazzucato, Niemeijer (2000) have shown the importance and 
the dynamics of social networks in accessing productive resources that are necessary for an 
environmental sustainable form of agriculture in Burkina Faso. For example, with land 
becoming more and more scarce, networks are increasingly being used to borrow land. 
Similarly, access to a new technology is often obtained via newly created networks, as an 
alternative for its individual purchase. Last but not least, soil fertility management needs to 
be viewed within the wider context of livelihood making. As farming may be only one 
amongst many other activities, such as trading or crafts work, labour and capital 
investments in agriculture are weighed against off-farm employment, children's education, 
health care and social activities such as funerals, marriages, etc. 
Compared to the downward spiral thinking and linked generalisation of Africa's soil 
fertility problem based on biophysical and demographic factors, the more contextual 
picture, briefly described here above, shows that a variety of factors influences the degree 
of farmers' investment in soil fertility management. Within such a context of diversity and 
site-specificity, policy approaches and interventions that emphasise standardised 'blueprint' 
technological improvements aimed at the 'average' farmers are not of great value. Indeed 
there is a need to recognise and take into account the interplay of biophysical, socio-
economic and institutional opportunities and constraints farmers face, which determine their 
management choices and eventual interest in technological improvements. Providing 
technological improvements for such diverse and often rapidly changing conditions thus 
seems an almost impossible task. The question is then what to do. Given the complexity and 
diversity of the soil fertility issue, the answer is likely to be a complex and diverse one too. 
But, before looking for answers to that question, I want to recall the basic assumption that 
there is indeed a problem of declining soil fertility, that change is required and that external 
intervention can be beneficial. 
Given the complex nature of soil fertility, involving chemical, physical and biological 
factors (Foth, 1990; Sanchez, 1976; Woomer, Swift, 1994), single parameters do not permit 
to determine whether soil fertility is declining or not. Even when only the chemical nature 
of soil fertility is considered, there is no simple correlation between the availability of plant 
nutrients and crop growth. However, in many sites all over sub-Saharan Africa, as 
witnessed in most of the cases described in Budelman, Defoer (2000b), Hilhorst, Muchena 
(2000) and Scoones (2000), farmers complain about declining soil fertility. Going into 
detail reveals that farmers use various indicators as a basis for their statements on changes 
in the fertility of the land. Not the absolute values are of importance, but farmers recognise, 
for example, that soil becomes more dust-like and turns lighter as a sign of declining soil 
fertility (Defoer et al, 2000b; Eyasu, 1998; Corbeels et al, 2000). Farmers also recognise the 
disappearance of plants indicating high soil fertility and the appearance of plants that are 
typical for poor soil fertility. They are aware that crop yield by itself in not an accurate 
indicator for soil fertility, as many other factors are at play, related to both management 
practices and environmental factors, such as rainfall and pest infestation. Compared to the 
nutrient status, conventionally used by scientists and agricultural professionals, farmer 
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indicators may be of more relevance to determine whether soil fertility is declining or not in 
a given situation. 
Assuming that information about declining soil fertility is available, the question 
whether change is required mainly depends on the farmers themselves. When farmers 
clearly manifest continued concern about soil fertility decline, we can assume that they are 
interested in changing the tide. Farmers' attitude and behaviour to look for improvements 
and to invest in change, is likely to be dependent on their livelihood opportunities and 
constraints (Stiglitz, 1999). For example, if off-farm employment represents less risk than 
investing in agriculture, the majority of the farmers will most probably emphasise the first 
way of making their living and limit investments in soil fertility management, despite the 
signs of decreasing soil fertility. 
Assuming that farming and soil fertility management are farmers' major concerns 
and that they have shown clear interest to invest in improving management, the question 
remains whether external intervention must be considered. Scoones, Toulmin (1999) argue 
that public interventions (be it governmental or non-governmental) to assist farmers in 
improving soil fertility management must be compared to alternative opportunities to 
support improved incomes, employment and livelihood for rural people. However, given 
the central element of agriculture in most sub-Saharan African economies, there are 
significant grounds for public intervention to support the agricultural sector (ibid.: 67). 
As external interventions related to soil fertility management may be favourable, a first step 
to possibly intervene is to be informed about farmers' quest for assistance. This is not 
obvious in rural sub-Saharan Africa as farmers are generally not well organised and do not 
have sufficient power to make their voices heard (Merrill-Sands, Collion, 1993; van Eijk, 
1998). Moreover, rural support organisations (especially governmental research and 
development services) are generally not well equipped to capture well-argued farmer 
requests. Although participatory methods such as participatory rural appraisals are 
becoming widespread, there are few institutional feed-back mechanisms to bring farmers' 
demands onto the agendas of the supporting organisations (ibid.: 100). However, there are 
some changes going on in this respect, on which I come back in Section 1.2.6. 
If farmers' demands are being considered by support organisations, the question remains on 
the ways of intervening. As I have argued, the answer is not simple and straightforward. I 
will develop answers, reasoning along two lines: a first one that deals with the question 
what to do and a second one on how to intervene. 
The question what to do deals with the technological options to improve soil fertility in 
view of increasing outputs of farming. Hilhorst et al (2000) report of the variety of 
technological options that is available and classify these into 4 groups, according to the role 
they play in the flow of fertility: adding fertility to the farm, reducing losses of fertility, 
recycling nutrients within the farm and improving the nutrient uptake efficiency. 
The first group, dealing with adding (external) fertility to the farm, includes the use 
of mineral fertilisers4, which has been the most important technology promoted by 
extension services, generally supported by subsidies often in combination with assistance 
from donors. Experience makes clear that once these subsidies and projects promoting 
mineral fertiliser use are withdrawn, farmers stop using these fertilisers because prices 
increase and the delivery system collapses.5 Without denying its agronomic and economic 
potential, subsistence farmers in the semi-arid zones of sub-Saharan Africa are likely to 
apply mineral fertilisers with caution as limited soil moisture may decrease the profitability 
of fertilisers. In contrast, for cash crops, in zones with less risk of moisture stress, mineral 
fertilisers are likely to be profitable. Mineral fertiliser application is, however, not without 
risk. Indeed in his extensive review, Pieri (1989) demonstrates the effect of the continuous 
use of mineral fertilisers in terms of undesirable changes in soil properties, such as decrease 
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of soil pH and cation exchange capacity. Furthermore, poorly developed delivery systems, 
including input markets and distribution infrastructure may limit the use of mineral 
fertilisers. Hence, the use of mineral fertilisers as an external source of fertility may be a 
feasible option if the other requirements, such as alternative source of soil improvement 
practices, water, roads, markets, etc. are also addressed. 
Control of soil erosion and leaching are technological options that fall within the 
group of measures to reduce fertility losses. Soil erosion control has been intensively 
promoted during colonial times and after independence, using standardised intervention 
packages directed from the top of the extension bureaucracy (Leach, Mearns, 1996). The 
programmes were often grand plan interventions, involving huge amounts of labour often 
related to the protection of communal lands and proved to be unsustainable. During last 
decades, small-scale erosion control programmes have emerged, involving farmers more 
directly in the design of the works (Chuma et al, 2000; CMDT/DDRS, 1994; Lompo et al, 
2000). 
The third group of technological options deals with improved recycling of nutrients 
within the farm and relates to making better use of available on-farm produced organic 
matter, such as crop residues, household waste, compost, manure, biomass produced on the 
farm etc. These technological options are often classified as measures of low external input 
agriculture. Crop-livestock interactions are important in recycling nutrients within the farm, 
as animals concentrate nutrients by grazing and dropping dung in the kraal. African farmers 
are generally well aware of the benefits of organic fertiliser amendments and its use is quite 
common. As most of the technological options demand a lot of labour, their application is 
often restricted to specific fields often close to the homestead or to high value crops, such as 
vegetables. 
The fourth group of technological options relates to more efficient use of nutrient 
uptake by the plants and includes the selection of crops in relation to the fertility status of 
the land and the use of split doses of mineral fertilisers. In contrast to the options of the 
three former groups, farmers have relatively limited knowledge about practices related to 
improving the efficiency of plant nutrient uptake. One of the major reasons is that the soil-
plant nutrient interactions take place below the soil surface and are therefore not 
immediately apparent. Indeed, problem-cause relationships can often not easily be 
established. This is the case for chemical transformation processes influencing soil fertility, 
which are not observable with the naked eye (Defoer, Scoones, 2000). Aspects of 
mineralisation of organic matter and the importance of appropriate C/N ratios in soils and 
soil amendments, and their effect on plant growth are quite difficult to understand for 
people that have not specialised in soil science. 
Defining soil fertility problems in general terms is not meaningful. Therefore, it is pointless 
to count on 'standard' solutions and technological options to maintain or improve farming 
systems and particularly soil fertility management. While a specific agricultural technology 
may have been successful in making labour more productive in one farming system, there is 
no guarantee that it will succeed elsewhere. Clearly, there is a large number of valuable 
options available for improved soil fertility management and their potential benefits 
especially consist in combining them in an integrated way. For example, combining the use 
of mineral and organic fertilisers has proven to yield higher efficiency than individual use 
(Janssen, 1997; Mokwunye, Hammond, 1992; van Keulen, Breman, 1990). However, the 
'best' mix, according to the farmer, does not only depend on agronomic efficiency. As 
mineral fertilisers are cash intensive and organic fertilisers are labour intensive, farmers will 
have to decide how much cash and labour they can afford and make meaningful decisions. 
Given the diverse factors that may influence farmers' decisions, combined with the wide 
variety of options for improvement, it is not possible to develop integrated technology 
packages that can serve the large diversity of farming conditions found in sub-Saharan 
Africa. Therefore, integrated soil fertility management is to happen at the farm-household 
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level, where site-specific decisions to allocate resources are taken by the farmers 
themselves. The assistance farmers need in this respect should not be delivered in the form 
of standard technology packages, but as potential options to be fine-tuned by the farmers 
themselves under the prevailing conditions and possibly incorporated and integrated into 
their farming systems (Ashby, Sperling, 1994). This is integrated soil fertility management 
(ISFM). Its principles and objectives are similar to integrated pest management (IPM), 
which has been established for some time (Roling, van de Fliert, 1998). Both emphasise 
adaptive responses to context-specific problems and aim at making the best use of locally 
available resources, relying as much as possible on local knowledge and decision making, 
as well as to use research-based understanding and analysis of the underlying processes 
(Roling, Wagemakers, 1998). 
With the principles of integrated soil fertility management determined as answer to the 
question what to do, I have now arrived at the question related to how to intervene. To put 
ISFM into practice, research and extension services can not solely rely on the production 
and delivery of technological options. Although such an approach might be beneficial for a 
specific group of farmers, it would not capture the wide diversity of conditions, and is 
therefore likely to leave out the majority of the farmers that are not reached or who do not 
feel concerned.6 What is needed is an approach that is responsive to the diversity of the 
location-specific conditions. Such an approach does not only look at the natural capital (the 
soil fertility problem stricto sensu), but equally aims at increasing the human and social 
capital determining farmers' investments in soil fertility management and is therefore 
responsive to socio-ecological conditions. It is an approach that links soils and people, 
practices with socio-economic and institutional conditions, and that integrates technical and 
social aspects of livelihood making. So, instead of directly proceeding to technological 
messages based on scientists' recommendations, ISFM needs a more adaptive approach 
with farmer learning and self-discovery at heart. Farmers experimenting, in search of the 
right mix of the range of options that may need frequent adaptations, is central in farmer 
learning. Given the diversity and dynamics of the conditions, farmer learning is to be based 
on both, farmers experimenting with new practices and farmers interacting with each other. 
'The sustainability of the process of agricultural improvement is not necessarily to be found in the 
technologies introduced, but in the social process of active farmer managed innovation and 
dissemination of ideas" (Haug, 1999:271). 
" Discovery learning relies on engaging people in experimentation, observation, measurement and 
so on which allow people to draw their own conclusions" (Roling, Jiggins, 1998: 293 ). 
Coming back to the potential benefits of public interventions, brings up the question of the 
role of research and extension in such farmer learning approaches. As I have argued, the 
usefulness of developing fine-tuned technological packages and recommending these as 
recipes is limited in ISFM. If research and extension organisations want to 'serve' farmer 
learning, they will have to play a role in the facilitation of such learning processes. This 
requires 'new' forms of partnership with farmers, in which researchers and extension 
workers act as facilitators, assisting farmers in analysing their constraints, making the 
'invisible' farming systems' interactions and soil fertility processes 'visible', provoking 
eye-opening and creative inspiration (Defoer, Scoones, 2000). But instead of using the 
outcomes of such participatory diagnosis to develop recommendations for farmers, 
participatory learning should equally involve assisting farmers in finding out about 
alternative practices, taking decisions in view of action, better observing and learning from 
experiments and experiences, and stimulating the social process of learning. 
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In contrast to the relatively well-known principles of ISFM and related technological 
options extensively described in many handbooks (see e.g. Raussen, 1997; van Reuler, 
Prins, 1993; Woomer, Swift, 1994), there is little literature available on the facilitation of 
collaborative learning for ISFM. As a technical assistant in southern Mali, western Kenya 
and Marakwet District, Rift Valley province of Kenya, I had the opportunity to be 
confronted with this issue and together with field teams I have worked out answers to how 
to intervene with farmers claiming soil fertility as a priority problem. In collaboration with 
colleagues, I have documented my experience in methodology development for field 
intervention in a 'Resource Guide' on participatory learning and action research (PLAR) for 
integrated soil fertility management (ISFM). A draft version of the Resource Guide, 
comprising a textbook (Defoer et al, 1998a) and field tools (Defoer, 1998a) was sent to a 
large number of partners working in research and development organisations in the tropics. 
Out of the multiple reactions received, a selection was made and formed, together with my 
own experiences, the basis for the case study book (Budelman, Defoer, 2000b) which has 
become an integral part of the Resource Guide. The textbook and the case study book do 
not only treat practical aspects of how to set-up and implement PLAR but also deals with 
the farmer-facilitator interface and institutional implications related to the 'new' roles for 
research and extension services. Being confronted with issues of quantitative and qualitative 
information, a method has been developed to transfer information gathered through PLAR 
(more precisely through farmer-drawn farm maps) into quantitative nutrient flow analysis, 
which formed the basis for the development of a software package called ResourceKIT: part 
of the Resource Guide (Ticheler, Defoer, 2000; Ticheler et al, 2000). 
This Resource Guide (Defoer, Budelman, 2000) forms the basis of my PhD thesis and 
relates to the how question of intervention in relation to soil fertility issues. The principal 
purpose of the Resource Guide was, however, not to fulfil the requirements of a PhD, as it 
was in the first place written for field researchers and extension workers, assisting farmers 
in improving soil fertility management. Therefore, my research did not follow the 
conventional pathway in which I would have first developed my research objectives and 
questions to subsequently test these. However, with the writing of the Resource Guide, I 
gained more and more insights into how the methodology had been constructed and what 
factors had been at play. By focusing on the approach and tools for intervention, it also 
became clear that soil fertility only happened to be the issue; an entry point to start a 
collaborative learning process between facilitators and farmers. According to the site-
specific requirements, as illustrated in the case studies (Budelman, Defoer, 2000b) and in 
the textbook (Defoer et al, 2000a), particular aspects of soil fertility were deepened or the 
subject was broadened to other aspects of livelihood making. But not only the subject 
proved to change, also the methodology, including the approach and tools to intervene were 
in need of constant adaptation in order to improve their effectiveness. I realised that not 
only blueprint technological recommendations are pointless, also standard intervention 
methodologies, approaches and tools are of little use when it comes to farmer learning in 
view of action. As methodologies deal with the way how people interact and as these people 
differ from place to place and evolve over-time, methodologies will necessarily require 
temporal and spatial adaptations in order to ensure their effectiveness. As this is an essential 
characteristic of PLAR, I have decided to name the present book: 'Moving methodologies'. 
It includes this introductory chapter, followed by a chapter on the research methodologies 
used (Chapter 2) and 2 main chapters: Chapter 3 analyses the methodology development 
process and Chapter 4 provides an assessment of the impact of the participatory action 
research conducted in southern Mali. Chapter 5 presents the discussion and conclusions. 
While analysing the factors at play when methodology is being developed (as described in 
Chapter 2), I came across questions for which I had developed the answers while writing 
the Resource Guide (Defoer, Budelman, 2000), others which were answered while making 
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the analysis (Chapter 3 of this book) and others for which I had to do an impact assessment 
survey (Chapter 4 of this book). The research questions evolved are: 
What are the key elements of the PLAR for ISFM process approach and tools? 
What are necessary conditions to set-up PLAR for ISFM? 
What is essential in facilitating farmer learning for ISFM? 
- What are the major outcomes of implementing PLAR? 
How to manage information which results from implementing PLAR? 
What is key to extending the PLAR process? 
1.2 Theory and literature review 
In this section I review theory and literature related to scientific paradigms, approaches, 
theories and methodologies of learning, knowledge and extension, development and 
learning strategies. I indicate how the concepts described relate to this thesis. Science and 
society are closely linked in the sense that scientific research is generally related to societal 
issues. However, during recent years, the relationship between science and society is 
becoming increasingly subject to change. The public confidence in scientific knowledge as 
the only source of truth is on the wane. Leach, Mearns (1996), bring together multiple cases 
of myths, half-truths and lies about environmental degradation in Africa, that are based on 
scientific research. Alternative sources of knowledge, such as folk knowledge, are 
increasingly being recognised by scientists. With the multiple forms of communication and 
sources of information, Maymen' are becoming well-informed about locally relevant issues, 
across disciplinary boundaries. Credibility is not solely determined by scientific expertise. 
The value of scientific knowledge is more and more judged by non-scientist (Roling, 
Wagemakers, 1998). Science has become demystified and demonopolised (Beck, 1992; 
Leeuwis, 1999). Funtowicz, Ravetz (1993) speak of the 'democratisation of science'; i.e., a 
widely shared process of learning and constructing knowledge. At the same time, within the 
scientific arenas it has been demonstrated that knowledge is socially constructed (Callon et 
al, 1986; Knorr-Cetina, 1981; Latour, 1987). The changing relationship between society, 
research and development forms the background of this thesis. In the following paragraphs I 
present the major scientific paradigms, approaches, research methodologies and theories for 
education, extension and development and how these relate to the methods used and 
developed in this thesis. 
1.2.1 Scientific paradigms 
In the conventional scientific paradigm it is assumed that a concrete reality exists. This 
position is known as positivism. The role of science is to unfold the laws and mechanisms 
that govern that reality and identify the objective truth. In the process of discovery, the 
scientist is objective and independent of the researched object. Research questions and 
hypotheses are formulated and empirically tested to verify them. Tools of positivists are 
generally characterised as reductionist, disciplinary and quantitative. The objective is to 
understand with the aim to generalise and predict events. The knowledge is generated in the 
form of context free generalisations or laws. Investigation with a high degree of control 
over the study object is equated with good science and 'true' knowledge (Pretty, 1995). 
Scientific research discovers problems, innovates and develops technology, which is the 
outcome of applied science (Roling, 1996a). Positivism has been the leading scientific 
paradigm since the 17th century and is the basis of many technological innovations, leading 
to development and progress, according to western standards. Within the positivist 
paradigm, agricultural science has mainly developed into a technical activity, dealing with 
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the bio-physical aspects of nature. Technologies have been generated which have been 
widely applied by farmers, irrespective of context. 
During recent years, it has been shown, however, that positivist thinking has several 
shortcomings. As Swift (1998) puts it "scientific investigation is often, perhaps always, 
governed by pre-conditions". The methods used in positivist research as such may be 
objective, but their application, the choices of what, where and how to measure are often 
not. What we observe is reality, exposed to our methods of inquiry (Capra, 1996). Stocking 
(1993) and Pretty (1995) give evidence of how social and professional contexts determine 
the investigators' values and affect the outcomes of scientific research. Another problem 
with positivism is that it assumes unambiguous goals and searches for the 'best' technical 
means of achieving them. Agriculture is, however, characterised by multiple goals which 
are not always compatible (Roling, 1996a: 38). For example, ecological sustainability may 
be conflicting with economic productivity. Related to this is the fact that sustainable 
management of natural resources is not only a matter of technical expertise, but heavily 
relies on negotiation and agreement among multiple stakeholders, each with their own 
objectives, perspectives, accommodating or conflicting interests. In this context, not the end 
result is of major interest, but what one can learn from the processes of planning, 
negotiating and finding solutions. Science can play a role in developing methodologies to 
assist in these processes. Local knowledge and participatory processes with various 
interacting stakeholders are increasingly recognised as source of innovation and 
development. Positivist agricultural science is limited in dealing with social and ecological 
processes characterised by a high degree of uncertainty and unpredictability. For this reason 
an alternative paradigm must be considered (Roling, Wagemakers, 1998). 
Constructivism is such an alternative paradigm, assuming that reality is not 
absolute, but is actively constructed by people based on experience and social interaction. 
Obviously, multiple constructions of reality exist even if people live in the same 
environment. Constructions are local and specific, but may be shared among people and 
change over time as a response to changing conditions or new perspectives obtained 
through social interaction (Guba, Lincoln, 1994). Construedvists do not reject positivism, 
but consider it as one of the ways to socially construct reality (Leeuwis, 1993; Roling, 
1996a). Constructivist thinking is especially relevant in the domain of natural resources 
management, characterised by a high degree of complexity, diversity and dynamics and 
where social and ecological processes are closely inter-linked. 
Constructivists deal with uncertain and unpredictable processes through learning and action, 
and are not in the first place worried about the outcomes of the processes. In contrast with 
positivism, research based on the constructivist perspective does not aim at accumulating 
knowledge for people, but at assisting people to develop knowledge by interacting in social 
learning processes. This has been the basis of the PLAR process described in the Resource 
Guide (Defoer et al, 2000a) in which field teams (not exclusively including researchers)7 
assist farmers in learning from their experiences (thus elaborating on individual 
constructions of reality), setting up experiments (as such, developing new constructions of 
reality) and exchanging views among each other (the social learning process). PLAR is a 
form of inquiry into practice that utilises knowledge gained from the inquiry to take action 
or to experiment for improvement (Denzin, Lincoln, 1994). 
In Chapter 3 of this book, I also use a constructivist form of inquiry, when I 
elaborate on the interface between farmers and field teams (of which I was a member) as 
part of larger institutional settings, to analyse factors that determined the adaptation of the 
methodology in view of supporting farmer learning and action. 
In Chapter 4, on the other hand, a positivist form of inquiry is adopted in which I 
have first developed research questions, which have been translated into a formal survey, 
which then have been empirically tested. As a researcher, I took an objective and 
independent position with respect to the study object. 
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1.2.2 Systems approaches 
Systems thinking has been developed as an approach to study and intervene in complex 
situations. Analysing parts of such situations and aggregating these has often proven to be 
unsatisfactory. A systems approach takes a holistic view, tries to take account of all parts of 
a situation and concentrates on the interaction between the different parts. 
A system can be defined as an arrangement of elements that interact within a 
boundary, with inputs and outputs crossing that boundary (Brossier et al, 1993; Fresco, 
1986; Norman et al, 1995; Ruthenberg, 1980). Systems are characterised by a structure and 
function providing a perspective or way of thinking and studying reality; Engel (1997) 
speaks of system images. 
Checkland, Scholes (1990) make a distinction between 'hard' and 'soft' systems 
approach. Hard systems thinking is based on the positivist paradigm in which reality is 
considered systemic. A system is assumed to exist objectively, independently of the 
investigator. The boundaries and goals of a system are given and systems analysis and 
problem solving focus on goal-seeking. The systems hierarchy theory, looking at a system 
with its sub-systems, that is part of a higher system (Fresco, 1986), helps to better 
understand complexity and provides a framework for making choices in research and 
development activities to pursue (Swift, 1998). Systems can be described using quantitative 
models, which are considered representations of the system as it exists in reality. The 
models are used to improve knowledge about the problem(s) and have proven to be useful 
in understanding reality and making recommendations in view of better reaching desired 
goals. Soft systems thinking, on the other hand, is based on the constructivist paradigm and 
does not take reality to be systemic. Soft systems are constructed by people. People are the 
basic elements of soft systems thinking and system goals and boundaries are not given but 
negotiated among the members who construct the system (Engel, Salomon, 1997). The 
objective of soft systems thinking is to improve human performance through self-
reflection, debate and learning. Checkland (1981) speaks of human activity systems that are 
complex wholes with the actors as major elements, actively constructing their own realities 
through learning in social processes. He developed the soft systems methodology, which 
allows a group of actors who are faced with a shared problem to engage in a collective 
learning process in order to design a human activity system that can help them solve the 
problem. 
The PLAR process described in the Resource Guide (Defoer et al, 2000a) builds on both 
hard and soft systems thinking. To better grasp the complexity of soil fertility management 
and help facilitators to better understand the flow of resources at the farm level, a 
framework for nutrient flow analysis has been developed. With the farm as the unit of 
analysis, the farm was defined as a 'hard' system comprising elements such as fields, crops, 
animals, feeds, people, food, etc, interacting with each other inside the defined boundary 
and with elements outside the farm, through flows of resources (ibid.: Chapter 3). The 
model developed is based on the transfer of resource flows into nutrient flows and the 
calculation of partial nutrient balances at the farm system level and its major sub-systems; 
the animal and crop production systems and the household system (ibid.: Chapter 4). This 
hard systems approach is, however, embedded in a 'soft' systems methodology which forms 
the basis of the PLAR process (ibid.: Chapter 6) with farmers, assisted by facilitators, as 
major elements, engaged in participatory learning through discovery, experimentation, 
reflection and debate. Engel et al (2000) experienced that the combined use of hard and soft 
systems methodologies as part of an integrated design strengthens evaluation and decision 
making of stakeholders with respect to sustainability. 
In Chapter 3 of this book, I adopt a soft systems perspective and analyse the 
methodology development as a human activity in which field teams interact with farmers in 
collaborative learning processes. 
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1.2.3 Quantitative and qualitative research methodologies 
In quantitative research, hypotheses are formulated and emphasis is put on the measurement 
and analysis of causal relationships between variables. The tools commonly used in 
quantitative research are random sampling, formal interviewing using closed questions, 
field experiments, combined with direct measurement and numeric data collection, rigorous 
data handling, often using statistical analysis and modelling in view of generalisation. 
Quantitative research is supposed to be value free and objective, making a clear separation 
between the investigator and the object of investigation. 
In the field of soil science, quantitative enquiry mostly dominates. For example, on-
station and on-farm experiments are instrumental in developing recommendations for 
fertiliser applications based on the casual relationship between the availability of soil 
nutrients and crop yield (Swift et al, 1994). However, as crop yield proves to be influenced 
by a large number of biological and management factors, major work has been done on 
modelling, with the aim of maximising the output of farmers' investments through the 
optimal combination of inputs (Janssen et al, 1988; van Keulen, Wolf, 1986; Smaling, 
Janssen, 1993; Sissoko, 1998; Struif Bontkes, 1999). The nutrient balance model (van der 
Pol, 1992; Smaling, 1993; Smaling et al, 1996; Smaling, 1998) is another example of 
quantitative research of soil fertility assessment, looking at nutrient inputs and outputs for a 
given (hard) system. Smaling (1998) and Hilhorst, Muchena (2000) have brought together a 
wide range of experiences based on this model, applied at different spatial scales, ranging 
from country level to within-field level. As with other models, precise data are often 
difficult to obtain and, generally, many assumptions are made (see Section l.l). For 
example, some of the soil processes such as leaching, volatilisation and denitrification are 
difficult to quantify. For this reason, the analysis may be restricted to those flows that can 
be easily measured (Harris, 1998; Defoer et al, 1998b). But even for the processes that are 
relatively easy to quantify, such as organic fertiliser or crop produce and residue, nutrient 
flows are often calculated using estimates of nutrient content, obtained from literature, 
characterised by wide variations. Smaling, Oenema (1997) have warned for accumulation of 
errors when putting together large series of nutrient inputs and outputs in one net figure. 
Nutrient flow analysis should be considered as only one of the quantitative 
approaches to determine the state of the quality of the land and its evolution. In their 
annotated bibliography Dumanski et al (1998), bring together a wide range of references 
and indicators for land quality and sustainable land management. They also point out the 
difficulty of obtaining reliable quantitative data, especially in developing countries (ibid.: 
112) and make clear that qualitative indicators have advantages as they can be more easily 
obtained and provide interpretations for differences and changes in land quality and 
management, rather than emphasising their quantification. 
Qualitative research emphasises the socially constructed nature of reality and relationship 
between the investigator and what is studied (Denzin, Lincoln, 1994). The findings of 
qualitative research are therefore based on the investigators' insights. Hence, multiple 
interpretations emerge which are to be considered constructions of the reality. In qualitative 
research, the emphasis is not on the outcomes, but on the processes and understanding how 
things happen. Tools commonly used in qualitative research are field observations, 
discussions, interviews using checklists with open questions, sketches and drawings, 
diagrams, etc. These tools generally have to be adapted to the research purpose and context. 
A key principle of qualitative research is triangulation, which consists of investigating 
situations through the use of different methods or by comparing viewpoints of different 
stakeholders concerning the same issue (Chambers, 1992; Pretty et al., 1995). Similarly, 
information obtained through group interviews can be completed by individual interviews. 
Triangulation can also be achieved by combining qualitative and quantitative forms 
of inquiry. The information generated through qualitative methods may often help to better 
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understand quantitative findings, or vice versa, qualitative methods may be accompanied by 
quantitative research in order to back up intuitive findings by more objective data. An 
important rationale to support the use of quantitative methods with qualitative methods is 
that outputs of farmer participatory research, using a soft systems approach is often difficult 
to measure objectively using quantitative research tools. Farrington, Nelson (1997) have, 
however, proposed various adaptations to quantitative research tools in order to assess 
farmer participatory research. Similarly, within the framework of farmer learning 
approaches, Loevinsohn et al (1998) have developed methodologies to assess the impact of 
the farmer field school approach in terms of farmer knowledge, and adoption and adaptation 
of practices. 
In this study, I use both quantitative and qualitative research methods. The PLAR process 
(Defoer et al, 2000a) basically builds on qualitative research methods, such as 
diagramming, mapping, observing, discussing, etc. The investigators in the PLAR process 
are the farmers who are assisted by facilitators. However, the methods used are not always 
qualitative stricto sensu as quantification of information often supports the more descriptive 
nature of the information. An example is the farmer-drawn farm map. Essentially, the tool is 
qualitative in the sense that emphasis is given on the process and not on the output in view 
of verifying pre-determined hypotheses. The map is typically a representation of the 
farmer's view on farming with the objective to learn from it. However, farm maps also 
include much quantitative information, on the basis of which nutrient flow analysis can be 
done, using Smaling's nutrient input-output model (ibid.: Chapter 7). The investigators in 
this case are the facilitators. 
Case study analysis, which I use to review the methodology development, described 
in Chapter 3 of this book, is basically a qualitative research method. In this case, I am the 
investigator. It is clear that this is subjective as I decide on the criteria for reporting, thereby 
telling 'my' story of the cases, based on my experiences and perception. 
The impact assessment described in Chapter 4 is based on quantitative research 
methods, using formal surveys. As the study object is a product of the participatory action 
research process, the quantitative research did not fulfil the requirements of rigorous 
positivist inquiry (see Chapter 2). To better interpret the findings, group interviews have 
been conducted in addition to the formal surveys. These group interviews form the 
qualitative part of the research. 
1.2.4 Praxeology and grounded theory 
Praxeology and grounded theory are two relevant research theories for this thesis. 
Praxeology is the science of the application of theory and draws attention to the production, 
diffusion and use of (scientific) knowledge (Nas et al., 1987). Nas (1997) analysed several 
case studies, making clear that development practice, including project design, strategic 
decisions, human resource development and donor policies are informed by theory about 
likely outcomes of activities. As Deugd et al (1998) state, 'good' practice is in need of 
continued reflection and rethinking on the ground of action and scrutiny of the theories (and 
science) that inform it. Nas (1997: 108) elaborates on the pluriform character of praxeology, 
including theoretical, action and methodological aspects. Theoretical aspects deal with the 
systematic comparison of the application of sociology and anthropology in various sectors 
through case studies. The action aspects of praxeology deal with intervention strategies. 
Both research and practice address aspects of the intervention and can learn from each 
other's experiences. Intervention strategies are developed on the basis of pre-set objectives 
and available (scientific) knowledge. The methodological aspects of praxeology relate to 
the analysis of the experiences of the use of research methods and technologies in the real 
world development practice. 
In their analysis of the pluriformity of praxeology, Nas (ibid.) and Wippler (1973) 
state that the application of theory (and knowledge) has to be completed with the 
development and refinement of theory (and knowledge) based on practice. This latter aspect 
of praxeology closely links with the grounded theory, developed by Strauss, Corbin (1994). 
In stead of testing theory and hypotheses in practice, using the conventional deductive 
research principles, grounded theory aims at inductively building theory through conducting 
social research. Grounded theory is concerned with discovering processes of interactions 
among social actors. Multiple comparisons (often using case studies) of prevailing linkages 
and interactions between events and people, contribute to the development of a theoretical 
framework, typical for grounded theory. 
Referring to the call to develop a praxeology for integrated nutrient management (Deugd et 
al, 1998), this thesis contributes to informing practice, based on theory of soil fertility 
management, thereby providing essential elements for a praxeology for integrated soil 
fertility management (ISFM). In Chapter 6 of the 'Resource Guide' (Defoer et al, 2000a) 
and the Chapters 3 and 5 of this book, I present elements of a praxeology for ISFM. 
During the analysis of the methodology development process (see Chapter 3 of this 
book) I make use of the principles of the grounded theory. I look at the processes of 
interaction between farmers and field teams during the application of the methodological 
approach and tools. Sequential analytical cycles (within and across cases) provide insights 
into the factors that determine the outcomes of the application of the methodology and its 
subsequent adaptations that were made and give new perspectives for analysis of the 
methodology development process, thereby contributing to the construction of the 
theoretical framework of PLAR; this relates to my own learning. 
1.2.5 Theories of learning and knowledge 
Learning and constructing knowledge are important elements within the context of the 
democratisation of science (see introduction of this section). Learning has fascinated 
thinkers as far back as Plato and Aristotle and many people have investigated and written 
about the process of learning, which shows how intriguing learning is. In their 
comprehensive guide about learning in adulthood, Merriam, Caffarella (1999: 264) have 
described 5 major learning theories: behaviourism, cognitivism, humanism, social learning 
and constructivism. 
With learning so central in the PLAR approach, I have used adult learning theories to 
understand the methodology development process (Chapter 3 of this book) as well as the 
impact of the application of the methodology (Chapter 4 of this book). In Chapter 2, I 
elaborate on these learning theories. 
For Chapter 4, I build on adult learning theories and products of learning: 
knowledge and action. To better understand knowledge as a product of learning, I 
distinguish 3 types of knowledge: reproductive knowledge, factorial knowledge and 
transformational knowledge. The learning theories and conceptualisation of knowledge 
assist me in understanding the results of the assessment of the impact of 5 years of 
participatory action research conducted in southern Mali; this relates to my learning. 
For Chapter 3, the analysis of the methodology development process is done using 
Kolb's model of experiential learning (Kolb, 1984). I analyse how field teams (of which I 
was a member) learned and gained knowledge by developing and implementing the 
approach and tools, observing the consequences (in terms of changes in the environment), 
absorbing their implications, adapting the approach and tools where necessary, planning 
future actions, and going through a second cycle of implementing, analysing, adapting; this 
relates to the field teams' learning. The use of Kolb's model, obviously also contributes to 
my own learning, and relates to what I have described as grounded theory: inductively 
building theory through conducting social research. 
Learning is not only central in the analysis of the methodology development process and 
assessment of the impact of PLAR (the field teams' and my own learning), but also in 
PLAR itself (farmer learning). Indeed, PLAR builds on farmer learning, when farmers 
analyse their activities and experiences (diagnostic phase), plan new activities (planning 
phase), experiment alternative practices and observe, monitor, evaluate outcomes 
(experimentation phase) and evaluate the process of change (evaluation phase). Farmer 
learning is extensively described in Chapter 6 of the textbook of the Resource Guide 
(Defoer et al, 2000a). 
1.2.6 Extension, education and learning for development 
The word extension refers to extending scientific knowledge and (non-formal) education 
beyond the school or university. This can be done in various ways and agriculture has 
especially experienced the so-called extension delivery system, based on delivering ideas, 
information and technology8 to farm households, operated and controlled by outsiders 
(Axinn, 1988). Consistent with this system is the transfer of technology (ToT) approach, in 
which scientific research develops technologies, extension transmits or delivers these to the 
farmers, and farmers are seen as adopters or rejecters of the technologies. The aim of the 
ToT approach is to replace traditional practices by modern technologies to increase 
productivity in view of development (change). Modern technologies are delivered in the 
form of so-called uniform packages, which should be effective across large 
recommendation domains. To create awareness, interest and know-how with respect to the 
proposed technologies, ToT generally concentrates on progressive farmers or early 
adopters, from whom it is expected that the technology will trickle down to the other 
farmers. Farmers are classified according to the degree of adoption of technologies into 
innovators (progressive farmers or early adopters), adopters and laggards. The powerful 
institutional framework which is found in most western and developing countries, 
comprising separate units for research, extension and farmers is ideally suited to 
accommodate the ToT approach. The training and visit (T&V) extension methodology, that 
has been extensively promoted by the World Bank in the 80s and 90s in the tropics, closely 
links to the ToT approach and has financially backed-up this institutional framework 
(Benor, Baxter, 1984). The extension delivery system and associated ToT approach have 
proven to be successful during the green revolution (Tripp, 1991) and continue to be the 
basis of many extension services all over the world.9 
However, since the late 70s, the ToT approach has been criticised for its inappropriateness 
in complex, diverse and risk-prone conditions (Chambers, Jiggins, 1986; Farrington, 1988; 
Rhoades, Booth, 1982). In his frequently cited work, Chambers (1983) proposes an 
alternative approach, called 'farmer-first', based on an active partnership between farmers, 
extension workers and researchers as the starting point of development. This farmer-first 
approach concentrates on rural people's knowledge that can be combined with formal 
scientific knowledge. During the 80s, much of the farming systems research (Norman et al, 
1995) and agro-ecosystems analysis (Conway, 1987) embraced this approach and widely 
promoted rapid rural appraisal (RRA) and participatory rural appraisal (PRA) tools with 
success. Although researchers and extension workers, both within governmental and non-
governmental settings, are now increasingly using RRA and PRA tools as a basis for 
emphasising rural people's knowledge, the approach to development has hardly changed. 
RRA and PRA tools are often used as recipes to collect farmers' technical knowledge which 
is then exploited to improve planning, experimentation and diffusion, which principally 
remains in the hands of research and development institutes working along the conventional 
ToT approach. Fanner knowledge is viewed as an easily-definable stock of knowledge 
ready for extraction and incorporation (Scoones, Thompson, 1994). The fact that farmer 
knowledge (as any other knowledge) is socially constructed through actions within a site-
specific socio-cultural, economic, agro-ecological context, is neglected. Indeed, farmer 
knowledge is not uniform and emerges as a product of multiple interactions between many 
divergent, sometimes conflicting interests and goals and differential access to resources 
(ibid.: 21). Knowledge is thus held, controlled and generated by different people, which 
influences the power relations between people within a society. This has important 
implications in terms of how 'outsiders' can assess farmer knowledge (Long, Long, 1992). 
To grasp farmer knowledge and to understand the existing power relations, a socially 
differentiated approach is needed. Understanding the processes of farmer innovation and 
experimentation has therefore become an important focus (Sumberg, Okali, 1997). 
With the increasing attention put to farmer knowledge and experimentation, 'new' 
approaches for extension and education for development are rising. These new approaches 
can be classified under the umbrella of 'facilitation of learning'. In contrast with ToT, 
facilitation focuses on farmer learning and helping farmers to improve their expertise 
(Roling, Wagemakers, 1998). As in the farmer-first approach, farmers' local knowledge is 
considered of high importance. However, the approach is not limited to participatory 
diagnosing and analysing of farmers' local knowledge systems but also aims at stimulating 
farmer innovation and experimentation. Most experiences in facilitation of farmer learning 
follow a process approach, starting by diagnosing and analysing the problems, and going 
through a sequential and recurrent planning, experimentation and evaluation cycle. The 
focus is on experiential learning methods that stimulate farmers to find their own solutions. 
Facilitation of learning approaches uses a wide variety of methods and tools10 that often 
aims at making things visible, learning to observe, analysing, making decisions and drawing 
conclusions. Facilitation generally takes place at both, the individual and collective or group 
level. 
Research and extension clearly have to play new roles when it comes to supporting 
facilitation of learning approaches. Facilitation is quite different from teaching which 
implies the transfer of knowledge form the one who knows (the teacher) to the one who 
does not know (the pupil). Facilitators are not supposed to define the problems and 
solutions for farmers and teach farmers how to apply these, as in the ToT approach. 
Facilitation is much more a matter of skilled listening, asking the 'right' questions at the 
'right' time, bringing in new ideas and challenging farmers to open their minds to new ways 
of looking at the situation, their resources and ways of farming. Facilitators stimulate 
farmers' own discovery through experimentation, observation and drawing conclusions and 
are organisers of meetings to stimulate new liaisons with various service organisations and 
sources of knowledge and assistance (Campbell, 1996). The role of researchers in this 
matter is to back-up local farmer learning by bringing in new ideas and designing curricula 
and tools for discovery learning (praxeology). Despite the encouraging results of several 
facilitation of learning approaches, one of the major difficulties encountered in terms of 
scaling up the approaches relates to institutional and policy constraints. As Roling, van de 
Fliert (1998) argue, it is one thing to develop an approach to facilitation of learning, but 
quite another to develop and install an institutional framework for supporting it, and 
especially to manage the necessary change of the existing apparatus. The facilitation of 
learning approaches requires decentralised teams of facilitators capable of autonomous, 
location specific decision making, which is often constrained by the top-down 
administrative and financial procedures. Furthermore, to ensure its sustainability, there is a 
need for the development (and funding) of local activist networks of farmers who can exert 
pressure to make research and development institutions work along the lines of facilitation 
of learning (ibid.: 170; Van Eijk, 1999). 
In the following sections, I present a brief overview of some of the most important 
experiences in facilitation of learning that have inspired the PLAR approach, developed in 
this thesis. 
Rapid appraisal of agricultural knowledge systems (RAAKS) 
RAAKS is a participatory methodology, focusing on the interaction among actors: 
researchers, extension staff, policy makers, farmers, traders and others, with the aim to 
share information and knowledge for the improvement of the social organisation of 
innovation (Engel, 1997). RAAKS does not focus on a specific topic and has been designed 
for various agricultural issues. It proves also to be useful in various other domains such as 
health or transport. RAAKS can be applied to define existing problems, analyse constraints 
and opportunities and formulate action proposals, but as such does not specifically aim at 
setting up a (long-term) process in support of farmers' experiential and experimental 
learning. RAAKS has a flexible design, using so-called 'windows', which are generally 
applied within a group setting (Engel, Salomon, 1997). Although diversity aspects and 
social differentiation are not specifically taken into account, through the use of various 
windows the idea is to obtain a wide variety of constructions of reality. 
The windows that prove to be relevant within the framework of PLAR relate to the 
'knowledge network analysis', identifying links between village organisations and assessing 
the functioning of the organisations and their interactive communication. Step 4 (making a 
diagram of community organisations) of the diagnostic phase of PLAR (Defoer et al, 
2000a) has been developed based on the principles of knowledge network analysis. In 
Chapter 3 of this book, I discuss the reasons to incorporate this Step in the PLAR process. 
LanciCcire 
'Landcare' is a movement of voluntary community land conservation groups in Australia, 
which operate co-operatively at local or district level. Although Landcare groups initially 
focused on land degradation problems, there is a tendency to broaden concerns to 
sustainable farming (Campbell, 1996: 173). Landcare is not government directed, but 
government agency staff have a powerful technical and facilitating influence on the 
effectiveness of Landcare groups. Facilitation within the framework of Landcare means 
encouraging group synergy, linking people within the group and within the local 
community, and also between the group and outside sources of knowledge and assistance 
(ibid.: 179). The intended outcome of the activities is 'land literacy', which means the 
ability to 'read' and interpret the signs of nature in view of survival; making the invisible 
visible is the leitmotiv of Landcare (ibid.: 175). Farmers' direct involvement in gathering 
and interpreting information about the health status of the land has proven to be 
instrumental in improving land literacy. Landcare groups obtain directly their funds through 
the National Land Management programme. Landcare knows an explosive growth with 
more than one third of Australian farming families included (Alexander, 1995). Landcare is 
not specifically concerned with the individual farm household issues and seems to 
encounter a lack of technically sound, practical and profitable solutions to land degradation 
problems, calling for a specific praxeology. 
Of special reference for PLAR is the emphasis on group building, farmer involvement in 
information management and scope for farmer groups to obtain direct funding for 
community based activities. In Chapter 3 of this book, I elaborate on the difficulties 
involved in forming and facilitating farmer groups (called farmer committees) within the 
African context and on the scope for direct funding of community based PLAR activities. 
The evolution from a relatively narrow focus on a specific topic (land degradation in the 
case of Landcare) towards broader concerns of sustainable farming, seems also to take place 
within PLAR, with farmer committees initially set-up for soil fertility management 
concerns evolving towards broader aspects of farming. The usefulness for farmers of 
quantitative data concerning their farming performance are treated in some of the case 
studies of the Resource Guide (Budelman, Defoer, 2000b). 
Participatory technology development (PTD) 
PTD is a creative process initiated by outside facilitators, involving rural people in 
understanding the main traits and dynamics of farming, defining problems and 
opportunities, experimenting new options and assessing their relevance (Reijntjes et al, 
1992; van Veldhuizen et al, 1997a).1 PTD heavily draws on PRA tools, but pushes farmer 
participation much further, and proposes tools and methods to facilitate learning through a 
process of planning, experimenting and evaluating improvements. The suggested 
improvements are based on ideas and experiences derived from both indigenous knowledge 
and formal science (ibid.: 4). PTD mainly operates in group settings or at community level, 
but seems to pay less attention to in-depth analysis of practices and constraints and action at 
the individual household level. Farmers form groups throughout the whole process. Social 
differentiation is mainly covered by the technique of triangulation. PTD starts with an open 
agenda and facilitators are supposed to respond to a variety of problems. Although this may 
sound ideal in theory, in practice facilitators may encounter many difficulties in supporting 
change, for which they have limited technical skills and therefore may loose farmers' 
interest and credibility. PTD emphasises technological solutions for problems. However, 
many problems in African subsistence agriculture are not primarily in need of technological 
interventions. Much can be achieved by bringing in new sources of information and 
perspectives for better managing the available resources. 
PLAR draws much on the PTD work and especially on the structured process of diagnosing, 
planning, experimenting and evaluating, emphasising facilitation of farmer learning in all 
stages of the process. However, more attention is given to social differences leading to 
action agendas in relation to different classes of farmers, as well as to individual household-
level analysis, planning and evaluation, and to feedback of household-level findings to 
group and community level discussions. Moreover, PLAR starts with a focus on a specific 
topic, such as soil fertility management, identified as critical by the farmers themselves. 
This provides the opportunity to create an atmosphere of confidence for the facilitators and 
allows researchers to develop a specific curriculum for farmer learning. In the course of 
time, the scope can be broadened upon farmers' request. 
Farmer field school (FFS) approach 
As a result of failures of the ToT approach in integrated pest management (IPM) for rice in 
Asia, the farmer field school (FFS) approach has been developed (Roling, van de Fliert, 
1998). Groups of up to 30 farmers meet once a week during the 12 week rice growing 
season, to learn about the agro-ecosystem. The rice field is used as a laboratory where 
farmers learn about ecological aspects involved in rice cultivation. By means of regular 
observation and discussions, farmers learn about various insects and other organisms and 
draw conclusions about the measures to be taken (Ooi, 2000). Facilitators stimulate 
farmers' reflection by not giving direct answers to farmers' questions but by further 
probing. For example, for insects farmers are encouraged to find out the function of the 
insect using a so-called 'insect zoo', enhancing farmers' observation, looking for answers 
themselves and thereby fostering discovery learning. In this way a curriculum for farmer 
learning has been developed and facilitators are equipped with different tools and methods 
(Roling, van de Fliert, 1998). Since its start in 1989, the IPM programme using the FFS 
approach, assisted by the FAO has trained hundreds of thousands of farmers in Indonesia 
alone. The FFS approach was also adopted in many other Asian countries and reached 
Africa during recent years. At the same time, the IPM principles and FFS approach have 
been adapted for a wide variety of crops. Furthermore, the FFS approach was not restricted 
to pest management as FAO's FARM programme12 in Asia developed curricula for farmer 
learning on integrated soil management. The FFS approach also experienced that once 
farmers are qualified, they can help their colleagues to learn and take over a part of the 
facilitation formerly done by outsiders. The Indonesian experience makes clear that many 
graduates of FFS go on to become farmer trainers, opening the gate for large scale farmer-
to-farmer learning (Ooi, 2000). 
The FFS approach has relevance to the PLAR approach developed in this thesis, in terms of 
curriculum development for farmer learning and farmer-to-farmer learning. As I outline in 
Chapter 3, at a certain moment during the methodology development process, there was a 
need to structure farmer learning for both the facilitators and the farmers. Based on the FFS 
experiences in IPM and FAO's FARM programme, farmer training sessions on soil fertility 
management has been developed. However, given the diversity of existing conditions and 
complexity of soil fertility management in Africa, compared to rice growing in Asia, 
curricula for farmer learning requires multiple adaptations in order to be efficient. 
Moreover, in Chapter 3, I elaborate on the importance of farmer-to-farmer learning within 
the context of the erosion of Africa's extension services. 
1.3 Outline of the thesis and overview of the books 
The thesis contains two volumes. Volume 1 is the 'Resource Guide' which comprises 5 
parts. Volume 2 is this book. 
The Resource Guide is titled 'Managing soil fertility in the tropics' (Defoer, Budelman, 
2000b) and is based on field research conducted in several African countries. It provides 
user-friendly ways to gather, manage and analyse information and data by using 
participatory learning and action research (PLAR), and to use this knowledge to develop 
strategies for integrated soil fertility management (ISFM). 
The Resource Guide has been developed to provide broad-based support for 
experimental and analytical work with farmers, in view of action. It focuses on 
understanding how farming systems work, and outlines frameworks for analysing diversity, 
particularly resource flows, in agro-ecosystems. However, it is more than an analytical 
handbook and provides hands-on experience to engage in learning and action-research 
processes with farmers. So the Resource Guide also outlines a methodological approach, 
including procedures with phases, steps and tools to implement PLAR. 
The Resource Guide comprises 5 parts: 
Part 1 - Building common knowledge: A textbook for participatory learning and action 
research (PLAR) (Defoer et al, 2000a). The textbook can be used to generate and manage 
knowledge related to soil fertility. Different stakeholders generally have different types of 
knowledge and understanding; 'common' knowledge for farmers is not necessarily 
'common' for scientists or development workers, and vice versa. When effective 
collaboration is essential to improve rural living conditions, including soil fertility, it 
becomes necessary to build bridges between knowledge domains. Mutual learning, 
however, takes time and asks commitment from both farmers and facilitators. The textbook 
contains 7 chapters: Chapter 1 is an introduction. Chapter 2 deals with the diversity of 
farming situations and different scales of analysis. Chapter 3 outlines a model for analysing 
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resources and nutrient flows. Chapter 4 goes into nutrient flow analysis in more detail, 
providing a system to calculate partial nutrient balances. Chapter 5 briefly covers farmers' 
experimentation, leading into Chapter 6, which describes the process of participatory 
learning and action research (PLAR) in the field. Chapter 7 outlines procedures for storing, 
transferring and using information gathered during PLAR with farmers. Nutrient flow 
analysis is used as a bridge between scientific and farmers' knowledge. 
Part 2 - PLAR and Resource Flow Analysis in Practice: Case Studies (Budelman, 
Defoer, 2000b). The case studies in Part 2 show how the theory and frameworks outlined in 
Part 1 can be used in the field. It presents several case studies drawn from a variety of agro-
ecological and socio-economic settings, which illustrate how participatory learning and 
action research and nutrient flow analysis can be used to understand specific situations, 
share knowledge between farmers and facilitators and plan alternative ways of farming. 
Part 3 - Field Tools for Participatory Learning and Action Research (Defoer, 
2000a). Part 3 provides tools to be used in the field during a participatory learning and 
action process with farmers. These are presented as a set of laminated cards that give an 
overview of guidelines for setting up and implementing fieldwork with farmers. The cards 
outline procedures, topics for discussion, and an example for investigating and analysing 
the topics. More detailed information about the tools is given in Part 5. 
Part 4 - The CD ROM: ResourceKIT (Section 1; Ticheler, Defoer, 2000), Detailed 
Field Tools (Section 2; Defoer et al, 2000c) and User's Guide (Section 3; Ticheler et al., 
2000). The CD ROM has three sections. The ResourceKIT is a user-friendly software 
package that makes it easier to manage data gathered from the maps drawn by farmers. It 
provides a framework for analysing and presenting data in the form of nutrient flows and 
balances at farm level. The second and third section of Part 4 provide electronic versions of 
the Detailed Field Tools and User's Guide for the ResourceKIT that can also be found in 
Part 5. 
Part 5 - Detailed Field Tools for PLAR (Section 1; Defoer et al, 2000c) and User's 
Guide to the ResourceKIT (Section 2; Ticheler et al, 2000). The first section gives detailed 
versions of each Field Tool (i.e. each laminated card in Part 3). For most tools this includes 
a set of detailed interview forms that systematically lead the user through a series of 
questions about each topic, as well as recording forms where the answers to these questions 
should be noted. Users can either adapt these forms to their own circumstances or use them 
as a source of ideas to design new forms. The second section of part 5 provides a User's 
Guide to the ResourceKIT software. 
This book is Volume 2 of the thesis and contains apart from this introduction, 4 chapters. 
Chapter 2 provides a description of the research methodologies used in this thesis. 
Chapter 3 describes the methodology development process through case study analyses. 
Factors are analysed that have influenced the orientation and adaptation of the 
methodological approach and the tools. This chapter comprises 3 sections. Section 3.1 
presents the common characteristics of the case studies and Section 3.2 gives an overview 
of the approach used in the 3 case study sites. Section 3.3 outlines the outcomes of the 
methodology development process in southern Mali, while Section 3.4 and Section 3.5 
relate to the western Kenya case and Marakwet case, respectively. Chapter 4 of this book 
deals with an impact assessment of participatory action research conducted in a pilot 
research site, where the methodology development process started. After the presentation of 
the background and materials and methods, results are presented in terms of farmer 
knowledge, sources and diffusion of knowledge, and innovations tested, continued, 
abandoned and modified. Further, farm mapping is appraised in relation to communication 
and innovation and the effect of participatory action research is assessed in terms of farmer 
indicators. Chapter 5 of this book presents the discussion and conclusions of the thesis. 
Endnotes of Chapter 1 
I
 Land or soil degradation is viewed as changes in the soil's chemical and physical properties, resulting in 
decreased crop production (see Lai, Sanchez, 1992). 
The Soil Fertility Initiative (SFI) was set up in 1996 to assist African countries in developing action 
plans to combat declining soil fertility. The original partners of the SFI include the FAO, USAID, 
ICRAF, IFPRI, Sasakawa-Global 2000, IFDC and the international fertiliser industry association. 
3
 It is difficult to make statements about population density because the point at which it becomes critical 
varies according to each situation. When the soils are as fragile as they often are in semi-arid 
zones, even 20 people per km2 may be too many to continue cultivating crops extensively. In the 
tropical highlands, on the other hand, 20 people per km2 is exceptionally low and farms are 
generally so small that they barely provide a living. Farmers have to rely increasingly on off-farm 
activities to make ends meet. None of the cases described in Smaling (1998); Hilhorst, Muchena 
(2000), Scoones (2000) and Budelman, Defoer (2000b) suggest that land tenure has major 
influence on how soil fertility is managed. Farmers thus seem sufficiently secure about future 
claims over their land to invest in soil fertility. 
4
 Other technological improvements related to adding fertility from external resources are e.g. fallowing 
and grazing on communal lands. During fallowing, the mineral reserves in soil are slowly released 
to become available as plant nutrients, as soil minerals alter and dissolve. Also nutrients that are 
leached from the sub-soil may be captured by the biomass (including trees in case of long-term 
fallowing) and legumes may capture nitrogen through nitrogen-fixing Rhizobia. Fallowing used to 
be a common practice, but it is disappearing with increasing land pressure. Considering the farm as 
the unit of analysis, cattle grazing on communal pastures can represent an important source of 
nutrient input when they pass the night in the field or in the kraal; Defoer et al (2000b) report on 
the importance of this practice in southern Mali in terms of nutrients input into the farm. 
5
 Most of these changes relate to the structural adjustment programmes introduced in sub-Saharan Africa 
since the end of the 80s, often combined with the devaluation of local currencies. Despite these 
experiences, various interventions continue to emphasise the use of mineral fertilisers, advocating 
its potential benefits, without addressing the necessary requirements for their application. Rock 
phosphate promoted in Burkina Faso is an example: as reported by Lompo et al (2000), extension 
services and a local project are mainly involved in its distribution, while the involvement of the 
private sector is negligible for the moment. Similarly, the Sasakawa-Global 2000 activities in 
Ethiopia heavily encourage the use of mineral fertilisers without paying much attention to site-
specificity and sustainability of the use of mineral fertilisers (cited in Scoones, Toulmin, 1999). 
6
 I refer here to IPM in Asia which failed to be effectively promoted through conventional extension, 
based on transfer of technology (see Section 1.2) (Matteson et al, 1994). 
7
 The intervening team of facilitators is commonly called field team or PLAR team and generally consists 
of researchers and development workers. 
8
 Extension delivery systems sometimes deal with physical inputs. 
9
 The success of agricultural development in western Europe can be partly explained by the fact that 
major attention has been put on farmer education. Various governmental and private structures 
(including schools and training centres) have been set up to ensure formal and non-formal farmer 
training. As a consequence, farmers, development workers and agricultural scientists have 
'similar* backgrounds and can easily communicate, providing grounds for 'participation'. This is 
an aspect of agricultural development that has been undervalued in developing countries, where 
major emphasis is put on 'extending technologies' and not on 'educating farmers'. 
10
 The tools used are often based on the participatory rural appraisal (PRA) 'tool box' (Pretty et al, 1995). 
II
 Along similar PTD lines, Hagmann and colleagues have developed an approach called Learning 
Together Through Participatory Extension, implemented within the framework of the Department 
of Agricultural, Technical and Extension services in Zimbabwe. See: Hagmann et al, (1997) and 
Hagmann etal, (1998). 
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12
 The Farmer-centered Agricultural Resource Management (FARM) is a regional FAO programme 
operating in seven Asian countries: China, India, Indonesia, Nepal, Philippines, Sri Lanka and 
Vietnam (FARM programme, 1998). 
13
 Based on the success of the FFS approach and in view of providing a new elan to the soil fertility 
initiative, the World Bank organised an expert meeting to assess the possibility of combining the 
IPM-FFS principles with those of ISFM and PLAR. The result was the development of a concept 
paper on integrated pest and land management, combining the FFS approach with PLAR: Gibbon, 
1999. 
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2 Research methodologies 
In this chapter I present the research methodologies used in this thesis. I start by reviewing 
the paradigms, approaches, methods and theories, presented in Chapter 1 that relate to the 
major parts of the thesis (Table 2.1). Related to Volume 1 of the thesis (the Resource 
Guide) I elaborate on the characteristics of experimental manipulation as a form of social 
research, used in the methodology research to develop PLAR. Also criteria to assess 
scientific rigour in constructivism and the issue of replicability related to experimental 
manipulation studies are presented. In relation to Chapter 3 of this book (Volume 2), I 
elaborate on the stages in the methodology development process and present the analytical 
framework that is used in the case study analyses. For Chapter 4 of this book, I draw on 
learning theories and elaborate on knowledge as a product of learning to better understand 
the results of an impact assessment of participatory action research for integrated soil 
fertility management. 
Table 2.1 
Overview of paradigms, approaches, methods and theories 
Related to Volume 1 (the Resource Guide) and Chapters 3 and 4 of Volume 2 of the 
thesis 
Resource Guide -
PLAR (I'olume 1) 
Chapter 3 of this book (part Chapter 4 of this book 
of Volume 2) (part of Volume 2) 
Major underlying Constructivism 
paradigm 












Qualitative: case study 
analysis 
Quantitative - qualitative 





Types of knowledge 
2.1 The Resource Guide: the PLAR methodology 
The PLAR approach as presented in the Resource Guide is the result of methodology 
research conducted in various villages in sub-Saharan Africa. The research aimed at 
developing and fine-tuning a methodology to assist farmers in improving management of 
soil fertility within the broader context of livelihood making. 
According to the classification of social research made by Tripodi et al (1969), the PLAR 
methodology research can be called an 'experimental manipulation study'. Experimental 
manipulation is a form of exploratory research with the aim to demonstrate the plausibility 
of using specified treatment methods or programmes to accomplish a particular goal. 
Experimental manipulation studies can be regarded as clinical studies or demonstrations of 
the effect of social action programmes. These types of studies are distinguishable from 
'experimental studies' as they include a large number of variables and do not use 
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randomisation procedures of experimental and control groups. Experimental manipulation 
studies are also different from 'quantitative descriptive studies', which seek to demonstrate 
by statistical methods or sampling procedures that the experimental and control groups are 
similar with respect to potentially relevant variables. Experimental manipulation studies 
typically involve one or more cases with little attention to demonstrating that, ceteris 
paribus, similar results would be obtained. 
PLAR as the result of the experimental manipulation is based on constructivist 
interpretation of reality and change (see Table 2.1), in the sense that it is assumed that 
different stakeholders represent different interpretations of reality. In PLAR, farmers 
interact with the facilitation team, developing knowledge through learning from 
experiences, experiments and exchanging views and insights. PLAR thus offers 
opportunities for learning for both, farmers and members of the facilitation team. 
Closely linked to the constructivist paradigm is the soft systems approach applied in 
PLAR, with farmers and team members negotiating goals and boundaries and constructing 
together the system. PLAR is however not only based on soft systems thinking but also 
adopts the principles of hard systems theory. This is done when the farm is defined as a 
system with a fixed boundary, comprising elements such as fields, crops, animals, people, 
etc., interacting within the boundary and with elements outside the boundary. With the farm 
as a system and unit of analysis, a framework for nutrient flow analysis is created and 
partial nutrient balances can be calculated. The analyses and calculated balances allow to 
determine the performance of the farm and to set quantitative targets, reflecting the nature 
of the hard systems analysis. However, the soft systems analysis and hard systems analysis 
are closely linked in PLAR, as outcomes of resource flow mapping (one of the major 
participatory learning tools of the soft systems methodology) are used to estimate nutrient 
flows and calculate nutrient balances. In contrast to the interaction among farmers and 
between farmers and the facilitation team, characteristic for the soft systems methodology 
of PLAR, the nutrient flow analysis, using the hard systems perspective, is principally done 
by the facilitation team members in isolation of the farmers. With respect to learning, this 
means that the facilitation team is the key actor in nutrient flow analysis. However, 
outcomes of the nutrient flow analysis are fed-back to farmers during planning and 
evaluation meetings with farmers (the soft systems methodology) thereby providing a 
second link between the hard and soft systems perspective of PLAR. 
With respect to the methods of inquiry, qualitative methods such as diagramming 
and mapping dominate within PLAR. They allow farmers and the facilitation team to 
closely interact, communicate effectively and construct multiple viewpoints on reality. 
However, Chapter 6 of the Resource Guide (Defoer et al, 2000a) provides several examples 
of how outcomes of qualitative inquiry can also be tabulated and quantified. As described 
above, this has been particularly relevant for resource flow mapping as a basis for nutrient 
flow analysis. 
The PLAR approach (as product of the methodology research) can be used by teams 
of field researchers, extension workers or a combination of both, conducting learning and 
action research in close interaction with farmers. The Resource Guide forms the basis of a 
praxeology for integrated soil fertility management. 
With respect to experimental manipulation studies, the question can be raised about the 
rigour of the research. According to Guba, Lincolm (1994), the criteria for scientific rigour, 
applied to positivist research: internal validity, external validity, reliability and objectivity, 
can not be fulfilled in constructivist inquiry. Instead, they propose two sets of criteria 
related to trustworthiness and authenticity {ibid:. 114) (Table 2.2). 
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Table 2.2 
Criteria to assess rigour related to the constructivist paradigm 
Trustworthiness Authenticity 
Credibility (cf. Internal validity) - Fairness 
Transferability (cf. External validity) - Ontological authenticity 
Dependability (cf. Reliability) - Educative authenticity 
Confirmability (cf. Objectivity) - Catalytic authenticity 
Tactical authenticity 
Between brackets: corresponding criteria for rigour applied to positivist research 
Source: Adapted from Lincoln (l990),Guba.Lincolm (1994) and Pretty etal (1995) 
Referring to the positivist paradigm, trustworthiness can be verified by 4 sub-criteria: 
credibility, transferability, dependability and confirmability, in concordance with internal 
validity, external validity, reliability and objectivity, respectively (see Table 2.2). 
Credibility is obtained when the PLAR process allows all participants to 'construct' 
their own knowledge and when the outcomes of the implementation of the PLAR approach 
and tools are acceptable and relevant for the actors (farmers and facilitation team) involved. 
One of the methods to check the relevance and acceptability of the outcomes of PLAR 
consists of feeding back findings of activities carried out at the household level (be it 
diagnostic inquiry or field experimentation) into larger group discussions. Credibility 
criteria are also verified when the facilitation team summarises findings of the fieldwork 
(cf. recording forms that exist for all PLAR tools: Defoer et al, 2000c) and confirms these 
findings during subsequent discussions with farmers. 
Transferability relates to the extent to which the PLAR process and tools can be 
transferred to new situations. As Chapter 3 makes clear, this is not always the case and 
PLAR tools generally require adaptation when applied in new settings. However, as the 
case studies presented in Part 2 of the Resource Guide (Budelman, Defoer, 2000b) make 
clear, the principles and robust framework of PLAR are applicable in various settings in 
sub-Saharan Africa. 
Dependability and confirmability concern the methods used to obtain quality data. 
Triangulation is a key principle of qualitative research and emphasises the combined use of 
various methods and tools and exploits the social diversity that exists among the 
stakeholders. Completing qualitative methods with quantitative research methods, such as 
nutrient flow analysis, is another form of triangulation used in PLAR. However, there are 
some precautions to take into account when interpreting the outcomes of nutrient flow 
analysis, based on resource flow maps, made within the framework of the constructivist 
paradigm and soft systems methodology. As these latter do not fulfil the requirements of the 
positivist criteria for rigour, it is not valid to assess the outcomes of nutrient flow analysis 
according to internal validity, external validity, reliability and objectivity. Firstly, the 
village where PLAR is conducted is generally not randomly selected, but chosen on the 
basis of farmers' expressed interest to engage in searching alternative ways to improve soil 
fertility management. Secondly, the farmers who form the core group in PLAR are selected 
using a number of well-defined criteria (Defoer et al, 2000a: 111), taking into account the 
prevailing social diversity. This means that the sample is the result of stratified purposive 
sampling. Thirdly, the quantities of resources marked on the farmer-drawn maps are 
estimates made by the farmers, expressed in local units and thereafter transferred into kg, 
using average conversion factors obtained from field measurements. Considering these 
conditions, the value of the outcomes of nutrient flow analysis is limited and should not be 
generalised nor used beyond the framework of PLAR. Despite these shortcomings, nutrient 
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flow analysis in the context of PLAR proves to provide new insights for farmers and 
facilitation team members involved in PLAR (Defoer et al, 2000b). 
With respect to authenticity, 5 sub-criteria are distinguished: fairness, ontological 
authenticity, educative authenticity, catalytic authenticity and tactical authenticity (see 
Table 2.2). 
Fairness in PLAR can be related to the fact that the approach is open to all villagers 
and stimulates equal participation of all farmers irrespective of their origin, ethnicity, class, 
gender, resource base, etc. Furthermore, the approach encourages individuals to interact and 
confront 'their' reality with that of peers and thereby enlarging personal constructions 
(ontological authenticity). Constructing own realities and communicating these with others 
leads to improved understanding about each others' constructed realities, which is relevant 
for educative authenticity. The construction and confrontation of realities, leads to increased 
action by the participants (catalytic authenticity) as demonstrated in the multiple case 
studies (Budelman, Defoer, 2000b). Empowering action among farmers participating in 
PLAR is characteristic for tactical authenticity. 
With respect to experimental manipulation, one must raise the question about the 
replicability of the results; can PLAR be replicated or extended in similar conditions? This 
aspect is treated in Chapter 5 of this book, when I present the learning elements of setting 
up and implementing PLAR and discuss conditions, implications and issues related to 
extending PLAR. 
2.2 Chapter 3 of this book 
The experimental manipulation study that aimed at developing and fine-tuning a 
methodology to assist farmers in improving soil fertility management is analysed in Chapter 
3 of this book, adopting the constructivist paradigm and using soft systems methodology 
(see Table 2.1). In Chapter 3 I am the researcher, studying how the methodology evolved 
within 3 sites where facilitation teams together with farmers have experimented 
methodology development within pilot villages. Case study analysis is a form of qualitative 
research, which allows me and the readers to learn about the cases (Stake, 1994). Although 
each of the cases tells its own story, the 3 cases are linked as I was an 'insider' in each of 
them, assuming different functions such as co-researcher/developer, facilitator and advisor. 
I used the experience and theory which I constructed through my participation in the first 
case (grounded theory) to set-up and develop the second case (Table 2.1). And similarly my 
experiences and theory built up through assisting the fields team of the second case were 
used to set-up and develop the third case. It is clear that my story of the cases is subjective 
as I made choices, based on my experiences, perceptions and understanding. However, by 
analysing the 3 cases using the same framework, I can draw attention to comparable and 
contrasting attributes and draw conclusions about factors that determine methodology 
development. 
Terms and concepts used 
In the methodology development process described in Chapter 3,1 use a number of terms 
and concepts (see Diagram 2.1). 
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The intervention approach relates to the way facilitation teams deal with the subject of 
improving soil fertility management. The intervention approach is implemented following a 
procedure, composed of a number of steps, each grouping series of actions that are carried 
out. The approach takes a large number of steps and is sub-divided into four phases, 
corresponding to specific sets of aims: (1) diagnosing farmers' current strategies (phase 1), 
(2) planning new practices (phase 2), (3) experimenting with and implementing new 
practices (phase 3) and (4) evaluating new practices (phase 4). Since the latter three phases 
can be repeated over-time, I speak of a process approach. When a well-determined, often 
visible, outcome is expected, a series of actions can be called a methodological tool I refer 
here to existing methodological tools for inquiry such as rapid rural appraisal (RRA) tools 
and participatory rural appraisal (PRA) tools, which the facilitation teams intensively used 
when developing their intervention approaches. 
Stages in the methodology development process 
When engaging in a process of methodology development, the facilitation teams determine 
which approach and tools to use and interpret the outcomes of their use within farming 
communities. As such, the role of farmers in the methodology development process is 
related to the use of the tools. Their willingness and interest in using the tools, the way they 
use them and the outcomes, as interpreted by the facilitation team, determine the fine-tuning 
of the tools and the evolution of the methodology as a whole. So, the facilitation teams are 
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instrumental in the process of the methodology development. Diagram 2.2 pictures the 
different stages of the methodology development process. 
Diagram 2.2 
Stages in the methodology development process 
Interpret/validate outcomes © 
Test approach and tools © 
Develop approach and tools © 
Formulate objectives (D 
Define framework for improvement © 
Analyse problem © 
Perceive initial situation ® 
Note: The stages and corresponding numbers ® to O are also presented in Diagram 2.4 
Before starting to develop a methodological approach and tools, the facilitation team first 
inquires about the existing situation (Stage 1) and analyses the concrete circumstances of 
the problem, including its technical and social dimensions (Stage 2). This is generally done 
by consulting background information, making field visits, possibly completed with 
diagnostic surveys, using qualitative or quantitative investigation techniques. This allows 
the team to define a framework for improvement (Stage 3), which mainly relates to defining 
how the intervention is going to take place in terms of scope, scale, team members and 
institutions involved. Directly linked to this, the facilitation team formulates the objectives 
of the intervention (Stage 4) and develops an intervention approach, including 
methodological tools (Stage 5). Up till now, farmers' involvement has been limited and 
only in Stage 6 they play an active role, when using these tools in collaboration with the 
team members. Furthermore, in Stage 6 fanners are instrumental in validating the approach 
and tools initiated and developed by the team. After using the tool(s) in the field, the 
facilitation team interprets and validates the outcomes, which allows the team members to 
make judgements on the effectiveness of the framework for improvements, and objectives, 
approach and tools for intervention (Stage 7). This interpretation and validation of the 
outcomes helps the facilitation team to eventually make necessary adaptations in the 
framework for improvement, to fine-tune the objectives and to proceed with the 
development of approach and tools (the feedback cycle; see Diagram 2.2). 
Learning and the learning process 
Learning is the process of gaining knowledge and as Wilson, Morren (1990: 27) state, 
people use learning processes to make sense out of and gain control over the ever-changing 
world. They further state that learning is a dynamic process of adaptation and action with 
recurring experiences involving other people and the physical environment. In the cases 
described in Chapter 3, the environment and circumstances directed the facilitation teams 
and they in turn gave directions to the environment and circumstances. In learning by doing, 
the team members have changed the environment by their activities, they observed the 
consequences, absorbed the implications and planned future actions, and thereby produced 
knowledge for themselves. 
I use Kolb's model of experiential learning (Kolb, 1984) to analyse the methodology 
development process. Kolb distinguishes 4 dimensions of human activities as they learn: 
concrete experience, abstract conceptualisation, reflective observation and active 
experimentation. 
'Concrete experience' takes place when one observes, listens or obtains meaningful 
information; this is called 'apprehending'. Apprehension involves one's subjective sense of 
what is important and how one thinks and feels about something, thus one's attitude. 
Attitude to a large extent influences one's behaviour (see the attitude-behaviour models 
cited by van Eijk, 1998). 'Behaviourists' suppose that learning starts with the experience of 
particular needs; so need is seen as a stimulus for learning. One responds to that need by 
behaving in different ways. Any behaviour that fulfils more or less that need reinforces that 
particular behaviour. Reinforcement will probably lead to the repetition of that successful 
behaviour: concrete experience takes place (van der Veen, 2000). It will be clear that one's 
individual needs to a large extent influences one's attitude and behaviour and thus the way 
concrete experience is obtained. 
The 'abstract conceptualisation' dimension of Kolb's learning process involves 
understanding or 'comprehending' and is based on one's ability to analyse a situation and 
relies on interpretation and cognition. Comprehending relates to the theory of'cognitivism', 
that, opposed to behaviourism sees learning not as a change in behaviour, but as improving 
particular mental processes, like improved observation, memory, linking of facts (Gagne, 
1977). Abstract conceptualisation happens in the mind. When using maps and models, 
structure is given to the contents and abstract conceptualisation takes place. Apprehending 
and comprehending are two poles of the learning process and knowledge results from the 
alternation between these two poles: (1) exploring situations and perceiving meaning 
(concrete experience) and (2) designing or modifying personal representations (constructs) 
of these situations (abstract conceptualisation). The vertical line in Kolb's model of the 
learning process shows that learning can be seen as a flow between concrete experience in 
existing situations (apprehension) and abstract conceptualisation (comprehension) of these 
experiences (see Diagram 2.3). 
The two other dimensions of Kolb's model of the learning process deal with intention and 
concrete action. 'Active experimentation' happens when personal constructs previously 
developed through abstract conceptualisation are put into practice and then used to change a 
situation. As such, one's understanding of a situation is tested and extended through active 
experimentation. At the other pole of the horizontal line, 'reflective observation' appears as 
a fourth dimension of learning. Reflective observation takes place when one does not take 
action, but prefers to take time for verifying whether the beliefs, values and newly 
perceived wisdom (concrete experience) are accurate and will hold true. During reflective 
observation the concrete experience is compared to alternative views and earlier 
experiences, resulting into increased insight. Reflective observation can turn into active 
experimentation after consultation and thinking and when one feels comfortable of 
extending the intentions and thus transforming ideas into concrete action. 
Diagram 2.3 
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Kolb has integrated the 4 learning dimensions into a cyclic learning process. Learning 
alternates between apprehending and comprehending a new situation (the vertical line) and 
transforming the new perceptions into reflection about the insights or actively 
experimenting with the new elements (the horizontal line). The cyclic learning process thus 
integrates activities people carry out when they learn. With concrete experiences of real 
problem situations, the active learner reflects on the value of his ideas by comparing them 
with other ways of looking at the problem (see segment I; Diagram 2.3). With the broader 
picture in mind, the active learner then conceptualises the ideas and formulates theories and 
models of understanding (see segment II; Diagram 2.3). Subsequently, the models are being 
tested (see segment III; Diagram 2.3), resulting into concrete experience (see segment IV; 
Diagram 2.3). Although each individual has a specific way of learning, it is possible to 
monitor people's learning process by distinguishing the four segments of the cycle (Kolb, 
1984). Clearly, different people will develop the segments of their specific learning process 
differently. As a result, some people will have a distinct ability to learn by experimenting, 
while others for example will gain better insights by conceptualisation. Kolb speaks of 4 
learning styles, corresponding to the 4 segments of his model (see segments I, II, III, IV; 
Diagram 2.3). 
Methodology development from a learning perspective 
I now superimpose the process of methodology development (Diagram 2.2) on Kolb's 
model of the learning process (Diagram 2.3). By doing so it is possible to interpret the 
methodology development as a learning process of the teams. The result is presented in 
Diagram 2.4, which is the analytical framework of the methodology development process. 
Diagram 2.4 
Analytical framework of methodology development 
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Using Kolb's model of the learning process, I distinguish 8 stages in analysing the 
methodology development (see Wilson, Morren, 1990: 107). 
I start by looking at how facilitation teams perceive the initial situation related to the 
problem of soil fertility (Stage 1; Diagram 2.4). This stage involves investigations of 
background information and problem-cause analyses, including the functioning of 
institutions dealing with soil fertility issues, generally done by field researchers or 
development workers who have the mandate to work in a given geographical zone on a 
specific topic (in this case soil fertility).1 At this stage an open-minded inquiry takes place 
in which information of various kinds is gathered, including written and oral forms. Stage 1 
is representative for segment I of Kolb's learning model, confronting the concrete 
experiences of the researchers and development workers with new ways of looking at the 
problem as obtained through the various sources of information. This is done in a reflective 
observation mode.2 
Next, an in-depth analysis of the problem is made (Stage 2; Diagram 2.4). The 
importance of the soil fertility problem is assessed within the context of farming and 
livelihood making. Problem-cause relationships are established and major causes and 
consequences of the problem are identified. The in-depth analysis allows to design a 
framework for improvement, including technical, social and institutional aspects of possible 
interventions (Stage 3; Diagram 2.4). During the Stages 2 and 3 we move from the 
reflective observation mode to actively conceptualising how the improved situation might 
look like (segment II of Kolb's model; Diagram 2.4). 
In Stage 4 (Diagram 2.4) the concepts are transformed into objectives for 
intervention into the current situation. In practice, an intervention approach and 
methodological tools are borrowed, developed and fine-tuned in order to reach the 
objectives (Stage 5; Diagram 2.4). By moving from Stage 3 to Stage 5, segment III of 
Kolb's model is being covered and we move from an abstract conceptualisation mode to an 
active experimentation mode of learning. 
Subsequently, the approach and tools are used and tested within farming 
communities: Stage 6 (Diagram 2.4) of the methodology development process (active 
experimentation). At this moment farmers begin to actively participate while they use the 
tools, assisted by the facilitation team. After implementing the approach and so using the 
methodological tools in the field, the outcomes are interpreted and validated by the 
facilitation team, as much as possible in collaboration with the farmers (Stage 7). The 
Stages 6 and 7 are crucial elements in the methodology development process as the 
usefulness of the tools is evaluated and the effectiveness of the approach and tools is 
assessed in terms of objectives reached (see Stage 4). Validating the outcomes is subject to 
personal interpretations of the team members and participating farmers, involving feelings, 
emotions, values, morals, beliefs and personalities of the team members (apprehension; see 
Diagram 2.4). 
As described in Chapter 3, interpretation and validation generally took place after 
implementing each step and using the tools in the field, whereby the facilitation teams 
developed concrete experience. Given its importance, major attention is given to Stage 7 of 
the methodology development process. Specifically, the interaction between the facilitation 
team and the farmers involved in the methodology test is analysed. Since attitude and 
behaviour influence concrete experience, the investigation aims at identifying to what 
extent the team members' personalities, performances and behaviour influenced the 
methodology development process (van Eijk, 1998). The interpretation and validation of the 
outcomes of testing the approach and tools is called 'micro-level analysis'. Outcomes of the 
micro-level analysis allowed the facilitation team to reconsider the framework for 
improvement, and eventually adapt the objectives and the approach, while fine-tuning the 
tools and developing new ones; the lower line of arrows in Diagram 2.4. 
I have chosen the term micro-level analysis to make a distinction with 'macro-level 
analysis9. In contrast with the micro-level analysis, the facilitation team did not evaluate the 
outcomes of the methodology development from a macro-level perspective. Macro-level 
analysis is a term used to indicate my assessment of the methodology development from a 
broader perspective. With the macro-level analysis, I make judgements about the 
framework for improvement, and methodological approach and tools, by looking at the 
facilitation team acting within the institutional setting (Stage 8; Diagram 2.4). 
Macro-level analysis relates to the 'actor-structure' debate (van Eijk, 1997) which 
states that the interaction between actors (members of the facilitation team) and structures is 
characterised by dualism: structures determine the room of actor's manoeuvre and 
structures are outcomes of human activity, because the actors' actions reinforce these 
structures (Giddens, 1984). The discussion in Chapter 3 is not restricted to structure sthcto 
sensu (Robert et al, 1980) as I also look at the organisations and institutions to which team 
members belong and the enabling and/or constraining forces of these organisations and 
institutions. Also farmer associations and their influence on and/or lack of control over the 
development of the methodology receive attention. With the macro-level analysis, I look at 
the methodology development process with a more reflective observation mind, comparing 
the teams' concrete experiences with alternative views, frameworks for improvement and 
approaches of dealing with the problem of declining soil fertility. Stage 8 is part of segment 
I of Kolb's model, where methodology development, as learning process, started. 
I use both the micro- and macro-level analyses to explain the methodological changes that 
were made, through the adaptations, where necessary, of the framework for improvements, 
objectives, approach and tools and subsequently testing the adapted approach and tools. The 
micro-level analysis is especially used to explain case specific adaptations of the 
methodology and to help identifying key elements of facilitation of PLAR. The macro-level 
analysis, on the other hand, helps to assess the possibility of extending the methodology, 
given the prevailing conditions and structures and permits to explain methodological 
adaptations that were made when experiences from southern Mali were used to set-up field 
work in western Kenya, and subsequently in Marakwet District, Kenya. 
2.3 Chapter 4 of this book 
In Chapter 4 of this book, I use a positivist form of inquiry to assess the impact of the 
participatory action research, implemented at a pilot scale in the research village in southern 
Mali, where the methodology development started. As in the case of Chapter 3, I am the 
researcher. But this time I do not investigate learning of the facilitation team and 
interactions between farmers and the facilitation team, but I look at farmer learning, and 
knowledge as a product of that learning. The objective is to go beyond common qualitative 
impressions that are captured during the methodology development process and beyond 
nutrient flow analysis obtained from farm maps made by farmers directly involved in the 
process. 
By taking an objective and independent position, characteristic for positivism, I aim 
at quantifying the impact of the approach by comparing farmers directly involved (Group 
1), to farmers indirectly involved through their contact with directly involved farmers 
(Group 2) and to control farmers (Group 3). To do this impact study, I developed research 
questions that were translated into formal survey questionnaires that yielded quantifiable 
data concerning farmer learning and knowledge. To better interpret the findings of the 
farmer learning process, additional informal group discussions were held. 
With southern Mali being the site where the methodology development process started, the 
impact of more than 5 years of participatory action research can be evaluated. Although in 
southern Mali the term participatory learning and action research (PLAR) was not yet 
adopted, 'learning by doing' was an implicit feature of the process.3 With farmer learning as 
focus of the action research process, I herewith present a brief overview of some of the key 
theories of adult learning which help to interpret the results obtained from the impact 
assessment (Chapter 4). 
With respect to the setting in which learning takes place, a distinction can be made between 
'individual learning', 'communicative learning' and 'co-learning' (Jiggins, Roling, 2000). 
Two major learning theories can be directly linked to individual learning: behaviourism and 
cognitivism.4 
'Behaviourists' suppose that learning starts with the experience of particular needs. 
So need is seen as a stimulus for learning (Skinner, 1974). Practically, when a new farming 
technique responds to a need or has the potential to solve a problem, farmers are more likely 
to invest in finding out about it, and, as a result, may adopt the technique. The role of the 
facilitator is to arrange situations where farmers learn about effective responses to their 
needs. If on the contrary, a possible solution is proposed that does not respond to a felt need 
or for which the farmer does not see the linkage with the problem, learning will most 
probably not take place and action is not likely to happen. 
'Cognitivism' does not focus on external stimuli as in the case of behaviourism, but 
sees learning as an internal mental process and looks at how the mind makes sense out of 
stimuli from the environment (Gagne, 1977). In the context of the participatory action 
research process, the role of facilitators is to provide farmers with frameworks to observe, 
link facts, analyse and make decisions in view of undertaking action. For example, farmer 
experimentation and the experimental designs including monitoring aspects are tools that 
have the potential to help farmers in better observing, providing insights and drawing 
conclusions. Similarly, farmer-drawn farm maps are potentially meaningful and can 
stimulate farmers' mental processes in identifying strong and weak points in linkages 
between the various farm enterprises in order to make well-considered decisions. 
Communicative learning and co-learning are both forms of social learning, in which 
learning is a function of the interaction between the learner and the environment. 
Communicative learning combines elements of behaviourism and cognitivism and builds on 
the principle that individuals can learn through communication and group reflection and 
that groups can motivate individuals to learn. As van der Veen (2000) states, groups have 
the advantage over individuals as generally a more complete picture of facts and arguments 
will emerge from discussions and groups are more able to recognise incorrect arguments 
and have more accurate memory of facts and events. However, much depends on the group 
facilitator. Therefore, the role of the facilitator in social learning is to stimulate open and 
critical group thinking and discussion. In the framework of the participatory action research, 
several tools were used to encourage social learning, such as farmers workshops, planning 
and evaluation meetings, field days, etc (Defoer et al., 2000a). 
Co-learning is a special form of social learning in which learners have a common 
purpose. Co-learning takes place when farmers meet in so-called 'human platforms' to 
discuss the management of common resources (Roling, 1996b). 
In their comprehensive guide on learning in adulthood, Merriam, Caffarella (1999) describe 
'constructivism' as a learning theory that builds on both individual and communicative 
learning theories. In constructivism, creating meaning is emphasised as an individual mental 
activity (the cognitive aspect of learning) and social interactive interchange (the 
communicative aspect of learning) (ibid.: 266). The constructivist view of learning is 
especially important where there is no clear knowledge available and no best solution (van 
der Veen, 2000). This is the case for aspects related to natural resources, including soil 
fertility, where different stakeholders (farmers, development workers, researchers, policy 
makers) may have different views on how management is to be performed. Learning about 
natural resources management is therefore a typical socially constructed process (Berger, 
Luckmann, 1967; Kloppenburg, 1991). 'Experiential learning' (Kolb, 1984) is a form of 
constructivist learning in which the learner constructs meaning from experiences that are 
interchanged with peers and/or outsiders. The participatory action research can be seen as 
an experiential learning process (see Section 2.2), starting from farmer's experiences and 
based on a balance between (1) farmers gaining insights by farm map making and 
experimenting new techniques (the individual learning orientation) and (2) exchanging 
insights and experiences in group settings (the communicative learning orientation). 
But learning in adulthood is rarely an end in itself. The learning process results into 'new' 
or 'improved' knowledge, that is ultimately put into practice. Considering knowledge as a 
result of learning, I distinguish 3 types of knowledge: (1) reproductive knowledge, (2) 
factorial knowledge and (3) transformational knowledge.5 
'Reproductive knowledge' means that the learner is capable of reproducing the 
information that has been generated through the learning process. The behaviourist 
perspective (re-enforcement) and cognitivist perspective (structuring) of learning basically 
lead to reproductive knowledge. But also social learning, in the sense of learning by 
imitating others can equally lead to reproductive knowledge. Within the framework of the 
participatory action research, an example of reproductive knowledge is when farmers know 
the practical aspects of the implementation of a 'new' technique promoted. Farmers' 
reproductive knowledge can also be assessed by investigating the 'use' of the new 
techniques.6 
With 'factorial knowledge', the learners are not only capable of reproducing or 
listing the facts learned, they are also in the position of arguing the reasons of the facts 
known. For example, when farmers can provide information why they have abandoned a 
technique, which they have tested without success, we can speak of factorial knowledge. 
'Transformational knowledge' is closely linked to communicative learning and the 
constructivist view of learning. Transformational knowledge means having the competence 
of being both able to handle more divergent facts and arguments and being able to 
reorganise these in new convergent concepts (van der Veen, 2000). The combination of 
divergent and convergent thinking can be stimulated by a mix of communicative learning 
(the divergent perspective) and individual learning (the convergent perspective); typical for 
constructivism. In practice, transformational knowledge means that the learners have 
internalised what they have learned and are capable of innovating something new, based on 
the principles and concepts of what they learned during the learning process. In the context 
of the participatory action research, transformational knowledge is created, for example, 
when farmers are in the position to adapt the technique they have learned in such a way that 
it fits better the site-specific conditions. The result is a new technique integrated into the 
farmers' environment, which they developed by transforming the technique they initially 
learned. The 3 types of knowledge and the underlying learning theories form the 
background for the interpretation of the results obtained from the impact assessment study 
(Chapter 4). 
Although the impact assessment takes a positivist position with me as an objective observer 
and surveyor (assisted by a research assistant) taking distance from my former involvement 
of the methodology development process, it is not possible to apply the criteria for rigour 
that are characteristic for positivist inquiry. The major reason is that the surveyed farmers 
are not selected at random. 
Random sampling was simply not possible, as the village and farmers who were 
directly involved in the methodology development (Group 1) have been purposely selected 
according to a set of criteria. This means that these farmers can not be quoted as being 
representative of the village and of the area. For example, as 'interest in experimenting' and 
•ability to communicate' are distinct selection criteria in PLAR (Defoer et al, 2000a: 111), a 
higher score in terms of knowledge and experimental behaviour obtained for Group 1 can 
not exclusively be attributed to farmers' involvement in the approach. However, the obvious 
bias as a result of the purposeful sampling technique used, is partly compensated by the fact 
that Group 1 was stratified according to class and resource base.7 As such, Group 1 is 
composed by a proportional representation of the 3 identified farm classes.8 To avoid 
further bias, the survey included all farmers of Group 1. 
With respect to Group 2, random sampling was applied out of the list of farmers 
from 3 villages who had been in 'contact' with the farmers directly involved in the 
methodology development process. Although random sampling was applied to avoid bias, it 
is questionable whether Group 2 farmers are actually representative for the area. Indeed, 
Group 2 farmers are seemingly interested in new farming practices as they purposely visited 
farmers of Group 1 and/or participated in field days. The interest for innovations may not be 
a common characteristic of all farmers of the area. 
Group 3 forms the control group and was selected at random out of the list of farms 
of a village who did not have any contact with Group 1 or Group 2 farmers. The control 
farmers manage similar farming systems as the farmers of Group 1 and Group 2. Taking 
into consideration the shortcoming due to the sampling biases, extrapolation of the results to 
wider areas can not be done without presenting the details of the sampling. 
Endnotes of Chapter 2 
1
 Generally, the researchers and development workers involved at this moment of the process form the 
core group of the facilitation team, which intervenes in the rural setting, testing the approach and 
tools (Stage 6). 
The type of information gathered and the way information is interpreted depends on the researchers and 
development workers involved. In this description of the analytical framework for methodology 
development, I do not judge the quality of the work done by the facilitation teams; neither to what 
extent the researchers and development workers effectively worked along the lines of reflective 
observation. The way how the facilitation teams worked is presented in Chapter 3. 
3
 The action research programme conducted in southern Mali did not explicitly focus on farmer learning. 
The term participatory learning and action research (PLAR) was only adopted for the western 
Kenya and the Marakwet cases, where farmer learning stricto sensu received more attention. 
4
 Merriam and Caffarella (1999) also present the humanistic orientation of learning, (developed by 
Maslow (1970)), based on human nature, potential and emotion. 
5
 The classification of knowledge I use is based on Mezirow (1991), Merriam and Caffarella's guide 
(Merriam, Caffarella, 1999), Freire (1970) and van der Veen's review (van der Veen, 2000). These 
authors speak of reproductive learning and transformational learning. I have used the term 
'knowledge* instead of learning, because the concepts related to Reproductive* and 
* transformational* rather reflect the result of learning than the process of learning itself as in the 
case of cognitivism, behaviourism and constructivism. Reproductive knowledge has much 
similarity with reproductive learning as defined by van der Veen (2000). The examples of 
transformational knowledge I present in Chapter 4 do not totally cover the definitions of 
transformational learning made by Mezirow (1991), Merriam, Caffarella (1999), Freire (1970) and 
van der Veen (2000). These authors do not speak of changes in practices, but of individuals in their 
perspectives of the world; on how they filter, engage and interpret the world. Perspective 
transformation is key to transformational learning, defined as "the process of becoming critically 
aware of how and why our presuppositions have come to constrain the way we perceive, 
understand and feel about the world; of reformulating these assumptions to permit a more 
inclusive, discriminating, permeable and integrative perspective; and of making decisions or 
otherwise acting on these new understandings** (Merriam, Caffarella, 1999: 320). With the 
distinction between transformational knowledge and transformational learning, I want to make 
clear that the indications of transformational knowledge presented in Chapter 4 are not examples 
of transformational learning. 
6
 According to Kirkpatrick*s hierarchy of evaluation (Brookfield, 1986) 4 levels can be distinguished to 
evaluate Reproductive* learning: (1) reaction: do learners express satisfaction with the 
programme?; (2) learning: do learners show mastery of what was learned?; (3) behaviour: do 
farmers 'use* what they have learned?; (4) results: does the use of the 'new* practice have spin-
offs? (see van der Veen, 2000). 
7
 As female headed households do not exist in the survey village, the sample is only composed of men. 
The farm classification represents Step 6 of the PLAR approach (Defoer et al, 2000a: 108). In 
Noyaradougou village (where the survey took place), 3 classes of farmers were formed: Class 1: 
farmers who apply most of the so-called appropriate soil fertility management practices, as 
determined by the farmers themselves (see Step 5 of the PLAR approach) and who have the 
necessary endowments to do so; Class 2: farmers who apply less or few appropriate soil fertility 
management practices and are less endowed; Class 3: farmers who do not apply appropriate soil 
fertility management practices and who generally do not have the endowments to do so (Defoer et 
al, 2000b). 
9
 Group 1 consisted of twenty farmers while the survey could only be done with nineteen farmers because 
one of the farmers was not available during the survey period. The nineteen surveyed farmers 
represent 68% of the farms of the village. 
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3 Case studies from Mali and Kenya 
This chapter investigates how researchers and development workers in collaboration with 
farmers in Mali and Kenya have conducted experimental manipulation studies that aimed at 
developing and fine-tuning a methodology to assist farmers in improving soil fertility 
management. The case studies took place in the context of African research and 
development institutions that have the mandate to contribute in various ways to agricultural 
development. The first case describes the southern Mali experience that started at the end of 
1993. I was member of the field team1 and participated in the methodology research and 
development as technical assistant, based in southern Mali, up till 1996. The next two cases 
outline experiences from Kenya: the first one in western Kenya starting end 1997 and the 
second one in Marakwet District starting mid 1999. The three cases are not independent, 
since experiences from southern Mali were used to set-up field work in western Kenya, 
while the experiences of the latter were again used when starting the field work in 
Marakwet District, Kenya. For the Kenya cases, I assisted the field teams through short-
term assistance missions. 
The chapter describes how field teams have gone through a learning process while testing 
and developing the methodological approach and tools. The description of the learning 
process is done using Kolb's model described in Section 2.2 (Chapter 2). I analyse the 
factors that have given direction to the adaptations and site-specific configuration of the 
approach and tools. The analysis is made at two complementary levels: the field teams 
interacting with farmers (referred to as micro-level analysis) and the field teams as part of 
wider institutional settings (referred to as macro-level analysis). 
The micro-level analyses relate to the outcomes and experiences obtained by testing 
the approach and tools that are analysed in terms of their effectiveness in reaching pre-set 
objectives. By doing so, field teams in collaboration with farmers have made adaptations of 
the approach and tools when felt necessary. 
The macro-level analyses look at the institutional settings of which the field teams 
and farmers are part. Their influence on the orientation of the adaptations of the approach 
and tools is evaluated. 
Section 3.1 provides a list of common characteristics of the 3 case studies and Section 3.2 
presents an overview of the evolution of the methodological approach, with the phases, 
steps and tools involved in each of the cases. With this overview as reference, in Section 3.3 
I present the outcomes of the methodology research and development process through the 
presentation of the three cases. 
3.1 Common characteristics of the case studies 
As outlined in the introduction of each case study (Section 3.3), the sites where the 
methodologies have been tested and fine-tuned have common characteristics. 
(1) A problem is being perceived by different stakeholders: the farmers (in the first place), 
the local research/extension services and the policy makers, including donor agencies 
supporting agricultural and rural development. In the three cases, soil fertility decline is 
perceived as a major problem limiting the productivity of the land. 
(2) Solutions to the problem are not readily available for the soil fertility managers (the 
farmers). Although solutions may exist, farmers might not know them, or might not 
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consider them as possibly contributing to solving the problem, or the possible solutions 
may not be readily applicable and need adaptations to the specific conditions. 
(3) The problem situation is complex and characterised by a large diversity of conditions 
and farming management practices. In response, stakeholders are generally aware that 
the problem can not be solved by one single improvement, but that there is a need for 
considering a wide range of alternative solutions. 
(4) The problem can partly be solved by a better use of locally available resources, based 
on farmer knowledge and decision-making. For this reason, farmers are key in seeking 
solutions, and testing and adapting alternative techniques. 
(5) Research and development services can assist farmers in their search for solutions, by 
improving farmer knowledge and decision-making capacity and by introducing 
alternative solutions, including various resources from outside. 
Within this context, as described in the cases, field teams (generally composed of field 
researchers and development workers) have collaborated with farmers in villages and tested 
and fine-tuned methodologies for assisting farmers faced with the problem of declining soil 
fertility. Since there were no readily available methods, the field teams had to develop and 
fine-tune their own intervention approaches and methodological tools. 
3.2 Overview of the methodological approach used in the three case 
study sites 
In this section I present an overview of the methodological approach developed throughout 
the 3 cases, including the four phases and procedural steps (see Diagram 2.1; Chapter 2). 
Table 3.1 shows the lists of all the steps and corresponding case study sites where they have 
been implemented. For the southern Mali case, two stages are distinguished: Stage 1, a field 
study, limited to Phase 1 (the diagnosis) of the approach, followed by Stage 2, involving the 
whole process approach (see Diagram 2.1). Most of the steps (set of actions) form a so-
called methodological tool. In this section the steps are only briefly described, as more 
detailed information can be found in Defoer, Budelman (2000); Defoer et al (2000a) and 
Defoer (2000a). This section deals with the contents of the approach, relating to what was 
done where. Why and how the approach and tools were used and adapted are treated in 
Section 3.3. The outcomes of the use of the tools not only determined possible adaptations 
(and thus the contents of the tools), but also any introduction of new tools and thus the 
procedure of the approach itself. For this reason it has not always been straightforward to 
separate the content (what/where; this section) from methodology development itself 
(why/how; Section 3.3). 
The approach described aims at assisting farmers in improving soil fertility management. 
The approach is implemented in farming communities, with villagers who have clearly 
expressed their interest in trying to find solutions for the declining soil fertility. Before 
starting, the field team holds several preparatory meetings to discuss whether soil fertility 
decline is a sufficiently serious problem for farmers. This is important, as the idea is that the 
villagers, together with a field team, engage in a long-term process of change, demanding 
much of their time and efforts. 
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3.2.1 The diagnostic phase 
The approach starts with the diagnostic phase involving two levels of investigation: the 
village community and the farm household. 
Introductory community meeting 
The introductory community meeting enables the field team and village community to 
introduce themselves, to set a framework for intervention, and agree on the objectives and 
procedures of the field work. 
Analysis of the village land use system 
This analysis enables to identify how farmers use and manage the communities' natural 
resources with an emphasis on assessing diversity in the landscape, in soil fertility patterns 
and in management practices. A group of farmers selected by the village community makes 
a Village territory map to depict settlement patterns, land units, soil types, land use, land 
degradation and areas where communal action can be implemented. Another group makes a 
Village territory transect walk to elaborate on information obtained from the territory map, 
thus completing the picture of how natural resources are managed within the land use 
system. 
Analysis of management diversity 
This analysis is carried out to investigate differences in the way farmers cope with the soil 
fertility problem and to assess farmers' views on what constitutes proper soil fertility 
management practices, and on factors that contribute to a household's capability to manage 
soil fertility properly. The outcome of this analysis is a list of farmers' key criteria of proper 
soil fertility management. On the basis of this list, farmers identify classes of farmers with 
similar soil fertility management strategies and a classification is made of all farms of the 
village. The farm classification offers the possibility to do in-depth analyses of constraints 
and potentials for the various classes of farms and to subsequently target options for 
improvements. 
Diagram of village organisations 
The diagram of village organisations is another tool to analyse diversity at the community 
level, this time, with farmers' information and communication networks as subject. The 
objective of this analysis is to understand farmers' social relations and the types, sources and 
uses of information. This can yield insights into the villagers' organisational capacity to deal 
with the management of agricultural knowledge and information and to promote exchange 
of information. 
Selection of test farmers 
With the outcomes of the analyses, the community selects a number of so-called 'test' 
farmers from each farm class. The prevailing landscape diversity, kinship structure of the 
village, and farmers' ability to communicate, to try out new techniques and to exchange 
information with colleagues, are taken into account. The selected farmers are assumed to be 
representative for the diversity of soil fertility management strategies found at the village 
level and form the core group during the subsequent phases of the process approach. 
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Formation of a farmer committee 
In the western Kenya and Marakwet cases, the selected test farmers were organised in a 
committee for soil fertility management.2 The idea of forming a committee is to have 
farmers taking the lead, increasing their influence on the process and formalising their 
engagement. The objective is to form a bridge between the team and the rest of the 
villagers. 
Table 3.1 



















































































































Introductory village meeting 
Analysis of village land use system 
. Village territory map 
. Village territory walking 
Analysis of management diversity 
. Farm classification 
Diagram of village organisations 
Selection of test farmers 
Formation of committee 
Farm resource flow map 
(Nutrient flow analysis) 
Concluding village meeting 
Planning phase 
Farmers' workshop 
Farmer exchange visit 
Planning map 
(Nutrient flow analysis) 
Committee action plan 
Concluding planning meeting 
Experimentation/implementation phase 
Farmer training sessions 
Experiment design meeting 
Demonstration of lay-out 
Monitoring of experiments 
Field visit 
Farmer-to-farmer training 
Managing experiment data 
Field day 
Evaluation phase 
Introductory evaluation meeting 
Map of implemented activities 
(Nutrient flow analysis) 
Evaluation of action plan and concluding 
evaluation meeting 
Farm resource flow map 
Test farmers draw resource flow maps (RFMs) of their farm to visualise and analyse soil 
fertility management practices. First, farm fields and other farm elements, such as stores, 
kraals and compost pits are depicted. Then for each field, both present and previous crops 
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are noted and arrows are drawn representing resource flows between fields and other farm 
elements: the use of crop produces and residues leaving the fields and organic fertilisers 
produced on-farm, entering the fields. Also resources leaving and entering the farm are 
depicted, such as products sold and mineral fertilisers purchased. The result is a RFM 
representing a simplified picture of the farm system and elements that are crucial in 
managing soil fertility and of the farm's resource flow pattern. The RFM enables the farmer 
to better understand what is happening on the farm in terms of resource use. The analysis of 
the RFM allows farmers, assisted by the team, to identify possibilities for improvements. 
Nutrient flow analysis 
When standardised inquiry forms are used, a RFM can yield a large amount of data that can 
be transferred onto recording forms and subsequently put into computerised databases using 
a software programme, called ResourceKIT. 
Diagram 3.1 
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The databases include variables such as the type of flow, its origin and destination and the 
amount of resource involved. To further exploit the data, the flows are related to the farm 
system as unit of analysis including its 3 sub-systems: the crop production system (cps), the 
animal production system (aps) and the household system (hhs) (see Diagram 3.1). For each 
of the sub-systems, links with elements outside the farm system are presented as IN, for 
flows entering the farm from outside and OUT, for flows leaving the farm. Links between 
the sub-systems of the farm are presented as INT ('internal'). Since the various flows are 
made up of different resources it is not possible to calculate the balances of what comes in 
and goes out of a system. Therefore the data must be transferred into nutrients, using 
conversion factors. This allows to calculate nutrient balances of the different systems. Since 
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the flows are principally restricted to farmers' practices while managing the farm, the 
nutrient balances are partial. 
Concluding community meeting 
The diagnostic phase is concluded by a concluding village meeting, during which findings 
of the analyses are presented and test farmers present their RFMs. The concluding meeting 
aims at motivating farmers to take action. At the same time the planning phase can be 
introduced. 
3.2.2 The planning phase 
After the diagnostic phase, the planning phase can start. As in the case of the diagnostic 
phase, 2 levels are involved; the village community (or the group of representative test 
farmers, or farmer committee) and the farm household level. 
Farmers' workshop 
During the farmers' workshop, farmers and the team exchange viewpoints on how to treat 
the problems and constraints diagnosed during the previous phase. The farmers' workshop 
aims at reviewing options for improved soil fertility management and assisting farmers to 
set priorities and make preliminary choices of activities they want to carry out. 
Farmer exchange visit 
Exchange visits are organised to allow farmers to observe and discuss the effects of the new 
techniques discussed during the farmers' workshop. Preferably, farmers are brought into 
contact with colleague farmers who are already testing or implementing alternative 
techniques. 
Planning map 
Test farmers visualise their plans for the next season by drawing a planning map. The 
procedure for making a planning map is similar to the one for making the diagnostic 
resource flow map. First, new farm elements to be installed and next season's crops are 
sketched. Then, arrows are used to indicate how last year's crop residues will be used, 
fertilisers will be applied, etc. In addition, sites where the farmer plans to lay out 
experiments are indicated. Comparisons are made with previous season's interventions, and 
the feasibility of the plans is assessed considering the farmers' prevailing socio-economic 
conditions. 
Nutrient flow analysis 
As in the case of the RFM, data from the planning map can be used to do nutrient flow 
analyses and calculate nutrient balances. 
Committee's action plan 
On the basis of farmers' plans for the next season, visualised in the planning maps, and 
farmers' preliminary choices of actions they want to carry out, identified during the farmers' 
workshop, the farmer committee elaborates an action plan. This action plan takes the shape 
of a matrix, which lists the types of actions to be carried out and provides details for each 
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activity: date, venue, target groups4, number of farmers involved, team involvement and 
materials required. 
Concluding planning meeting 
The planning phase ends with a concluding planning meeting, to present the plans for the 
coming season to all villagers, to motivate all farmers to take action and to discuss 
implications of executing the planned changes. 
3.2.3 The experimentation/implementation phase 
After the planning phase, farmers are assisted to implement the planned activities. 
Farmer training sessions 
Based on farmer knowledge gaps, identified during the diagnostic phase, farmers decide on 
the topics they want to be trained in, during formal training sessions. These training 
sessions are based on principles of adult learning and are practical in nature, combined with 
theoretic insights. 
Experiment design meeting 
Based on farmers' practices of experimenting with new ideas, the farmers are assisted in 
clearly formulating the objectives of their experiments and making an appropriate 
experimental design.5 The idea is to improve the quality of farmer experimentation so that 
farmers can better interpret the results and draw more informed conclusions. During the 
experiment design meeting, the farmers and the team agree on procedures for experimental 
design and for monitoring the experiments. 
Demonstration of lay out 
The objective of the demonstration of the lay out is to train farmers in how to carry out the 
experiment. This will allow them to implement the experiment on their own in their own 
fields. The demonstration is done on a farm of one of the test farmers. 
Monitoring of experiments 
Monitoring forms an integral part of the experimental process, since it allows assessing the 
performance of the technique and provides information that is needed in order to learn from 
the experiment. To a large extent the type of information and data to be collected are 
determined by the objectives. In principle, both the experimenting farmers and the team do 
a part of the monitoring, as agreed upon during the experiment design meeting. 
Field visit 
Experiments are not only monitored individually by experimenting farmers, also farmer 
meetings are organised, where participants can discuss the advantages and disadvantages of 
the newly tested techniques. Such gatherings include field visits to allow farmers to 
compare the effect of the new technique on different experimental sites. At the same time, 
non-experimenting farmers are invited to join these field visits, so that they can be 
motivated to start similar actions. 
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Farmer-to-farmer training 
Involving non-experimenting farmers of the village also takes place when test farmers form 
small informal groups with their neighbours and organise training sessions to exchange the 
newly acquired knowledge with their colleagues. The exchange of experiences generally 
includes short training sessions using the planning map, followed by field visits. 
Managing experiment data 
The information collected in the course of the experiments is summarised on a monitoring 
sheet designed for each specific experiment. Then, the information can be entered into a 
computer and processed in data spreadsheets to be subsequently analysed. Next, the results 
are organised in tables and figures that can be used in discussions with farmers. 
Field day 
Assisted by the field team, farmers organise field days for neighbouring villages with the 
idea to show what has been learned and the changes they have undertaken. The idea is to 
interest neighbouring villages to set up a similar programme of action. 
3.2.4 The evaluation phase 
At the end of the cropping season6, the evaluation phase takes place. 
Introductory evaluation meeting 
As for the diagnostic phase, the evaluation phase starts with an introductory community 
meeting to agree upon the objectives and procedure of the evaluation phase. 
Map of implemented activities 
Test farmers individually evaluate their planned activities, using their planning map, by 
indicating the activities they actually implemented, thereby changing their planning map in 
a map of implemented activities. If everything went according to plan the map is left 
unchanged, but if a planned activity was not carried out the farmer crosses out the item 
depicted. If, for example, the number of carts of manure transported differs from what was 
planned, the farmer puts in the new figures. By comparing activities planned and really 
executed, the farmer and team members discuss reasons that explain discrepancies. 
Comparing to the RFM made earlier allows to assess improvements in management 
practices. 
Nutrient flow analysis 
As in the case of the RFM and the planning map, data from the map of implemented 
activities can be used to do nutrient flow analyses and calculate nutrient balances. The 
outcomes of the nutrient flow analyses can be used during evaluation sessions with farmers. 
Evaluation of the action plan and concluding evaluation meeting 
The evaluation phase concludes with an evaluation meeting at village level, possibly 
starting with a specific evaluation of the action plan of the farmer committee, followed by a 
general village meeting.7 Differences between planning and achievements are assessed and 
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factors for these differences are analysed. The concluding evaluation meeting finishes by 
deciding on a period to start a following planning-implementation-evaluation cycle. 
3.3 The southern Mali case 
I had the opportunity to participate in the development of the methodology described in this 
case, while I was based in southern Mali, as a technical assistant of the Malian Agricultural 
Research Institute. 
The description of the case follows the analytical framework presented in Section 2.2 
(Chapter 2). 
The Stages 1 and 2 of the methodology development (reflective observation; see 
Diagram 2.4) are described in: 'Background and perception of the prevailing situation' 
(3.3.1). As the case contains 2 major parts (see Table 3.1), I have described the 
methodology development process accordingly. Thus for each of the parts: (1) The 
diagnostic field study' (3.3.2) and (2) Towards a process approach' (3.3.3), I have described 
the methodology development process as follows: 
- Stages 3 and 4 (abstract conceptualisation; see Diagram 2.4) are treated in 'Framework 
for improvement'. 
- Stages 5 and 6 (active experimentation; see Diagram 2.4) are treated in 'Design' and 
'Execution' of the intervention. 
- Stage 7 (the micro-level analysis; concrete experience; see Diagram 2.4) is treated in 
'Major outcomes and experiences'. 
After the description of these two parts, I elaborate on the 'Continuation of the process' 
(3.3.4) before embarking on the 'Macro-level analysis' (3.3.5): Stage 8 of the methodology 
development process (see Diagram 2.4). 
3.3.1 Background and perception of the prevailing situation 
The southern Mali experience originated within the framework of a long standing farming 
systems programme (Equipe Systemes de Production et Gestion de Resources Naturelles: 
ESPGRN) based in southern Mali as part of the Malian agricultural research institute 
(Institut d'Economie Rurale: IER), technically assisted by the Royal Tropical Institute 
(Koninklijk Instituut voor de Tropen: KIT) Amsterdam, the Netherlands. 
In the beginning of the 80s, in response to the increasing problem of soil erosion, the 
ESPGRN in collaboration with southern Mali's major extension service CMDT 
(Compagnie Malienne pour le Deveioppement des Textiles) , developed a standard soil 
conservation package and extension approach for its implementation (Hijkoop et al, 1991). 
The approach was based on sensitisation of the whole village population and strengthening 
of the village associations, responsible for its implementation on both common land and 
individual fields After a number of years of testing, the approach was adopted by the 
CMDT, that incorporated a special division for soil erosion defence and restoration of soils 
inside its organisational structure. 
Despite the successful collaboration between ESPGRN and CMDT, and their effort to halt 
land degradation the adoption of most of the recommended techniques remained relatively 
modest and highly fragmented (CMDT/DDRS, 1994; deVries, Prost, 1994; CMDT/DDRS, 
1995). In the beginning of the 90s, studies of van der Pol (1990, 1992) showed that most 
cropping systems in southern Mali are unbalanced in terms of nutrient input and extraction. 
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If this 'soil mining' was to continue, cropping could only be maintained for another 30 
years, so was van der Pol's prediction. 
At the same time farmers increasingly expressed difficulties in maintaining the 
fertility of their land and crop productivity. Like their counterparts in many places in sub-
Saharan Africa, farmers in southern Mali have been bringing more and more land under 
cultivation in order to maintain production levels. Over the last few decades the process of 
land clearing has been accelerated by a substantial increase in population, the introduction 
of cotton as a cash crop and the widespread use of animal traction (Hoefsloot et al, 1993). As 
a result, the traditional slash and burn system has gradually been transformed into a system of 
almost permanent cultivation. The traditional method of restoring soil fertility through long 
periods of fallow is no longer possible. In the oldest cotton producing area most of the arable 
land is now cultivated, and land scarcity forced farmers to start cultivating the shallow, easily 
eroded uplands. 
Agricultural development in southern Mali did not only change the overall production 
system, but also increased differences between farming households. Diversity in access to 
productive resources such as labour, livestock, equipment, quality land and knowledge has 
become increasingly sharpened (Coulibaly et al, 1993; van der Pol, Giraudy, 1993). As a 
result, there are large variations in soil fertility management practices and hence 
possibilities to change them (Vierstra, 1994). Intensive and extensive land use practices 
coexist within the same village and even within the same farm household. As shown by 
Kante, Defoer (1994, 1995), soil fertility management practices differ between fields inside 
the farm, according to the quality and topographical position of the land. 
In this context of diversity and dynamics of farming and soil fertility management, IER's 
research on soil fertility issues, principally covered by the cotton research programme, was 
mainly restricted to agronomic yield maximisation of cotton, basically investigating the 
optimal doses of mineral fertilisers. Despite the long-term efforts, conducting trials on-
station and on-farm, only one single fertiliser recommendation for cotton was developed, 
notwithstanding the variety of crop rotations practised and the wide variety in soils and 
topographical positions of the land used for cotton cultivation. 
At the same time, the agronomy section of ESPGRN investigated agronomy 
aspects, predominantly with regard to cereal crops. Despite these efforts, recommendations 
of any interest for extension services or farmers could not be formulated. A review 
conducted by Stoop (1992) made clear that the agronomy section of ESPGRN was too 
thematically oriented, with poor involvement of the socio-economic sections of the 
programme. At the same time no operational links with the cotton research programme 
existed and both programmes worked in virtual isolation from each other. Moreover, 
collaboration with CMDT had decreased considerably in the meantime and research was 
increasingly criticised for poorly responding to upcoming issues, brought up by CMDT and 
by the farmers.10 
Faced with the issue of decreasing and highly differentiated adoption rates, in a relatively 
quickly changing rural society, CMDT introduced an integrated extension approach in the 
beginning of the 90s (CMDT, 1995; Schrader et al, 1998). The major objective was to better 
target extension messages according to socio-economic and agro-ecological conditions. In 
contrast to the soil conservation approach of the 80s, which was based on a standard 
package of techniques, the point of departure of the integrated extension approach was a 
global diagnosis at village and farm level in which farmers and extension workers, together, 
analyse farmers' problems and identify major domains of intervention. The first results of 
the global diagnosis in several villages showed that the issue of decreasing soil fertility 
scored high on farmers' priority lists (Defoer, Hilhorst, 1996). Hence, CMDT became very 
interested in a follow-up approach specifically oriented towards soil fertility management. 
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3.3.2 The diagnostic field study 
Framework for improvement 
Within this context, the ESPGRN of southern Mali initiated a framework for improvement 
to conduct a diagnostic field study to investigate farmers' current soil fertility management 
strategies. From a technical point of view, the field study was based on the outcomes of 
research conducted by Coulibaly et al (1993); van der Pol, Giraudy (1993) and Vierstra 
(1994). The diagnostic field study did, however, not only have a technical component, as 
the framework for improvement equally envisaged to recover ESPGRN's weakened 
institutional linkages. The diagnostic field study, therefore, aimed at improving ESPGRN's 
field research through close interaction between the agronomy section and the socio-
economy section of ESPGRN, through active participation of farmers, and collaboration 
with thematic research programmes and the CMDT (Defoer, Hilhorst, 1996). These planned 
institutional improvements were in line with IER's effort to decentralise its policy in order 
to make research more client-oriented. 
Based on the toolbox for conducting rapid rural appraisals (RRAs) (McCracken et al, 1988) 
and participatory rural appraisals (PRAs) (Theis, Grady, 1991; Chambers, 1992; Gueye, 
Schoonmaker-Freudenberger, 1991)12, the diagnostic field study was undertaken by a 
interdisciplinary field team of researchers of the ESPGRN and IER's thematic research 
programmes, and of extension workers. The objective was to better understand farmers' 
current soil fertility management practices and the team was convinced that participatory 
methodological tools would help them in better grasping farmers' views, perceptions and 
knowledge. The idea was to test the effectiveness of some PRA tools in diagnosing farmers' 
soil fertility problems and identifying possible ways to improve soil fertility management. 
The diagnostic field study was clearly in line with CMDT's interest in improving soil 
fertility management and part of its integrated extension approach. 
13 
Design of diagnostic field study 
Based on background information (van der Pol, 1990, 1992; Coulibaly et al,l993; van der 
Pol, Giraudy, 1993; Vierstra, 1994)14, the team formulated research hypotheses and made a 
choice of potentially relevant PRA tools. To ensure the explorative nature of the study and 
avoid pre-determined problem enquiry and analysis, no fixed questionnaires were made 
(Chambers, 1992). Instead, for each of the tools checklists with open questions were 
prepared. However, the inquiries had to be focused on the subject of soil fertility 
management within the broader context of natural resources management. The checklists 
were made on the basis of the research hypotheses formulated and aimed at capturing a 
wide diversity of farmers' views, attitudes and practices. 
Sharing of information and insights among farmers was viewed important in investigating 
farmers' current soil fertility management practices. For this reason, discussions at the 
village level with representatives of the farm households and with groups of farmers were 
promoted. At the same time, discussions with representative farm households were found 
crucial in order to deepen understanding of farmers' management strategies. However, the 
analysis at the household level had to be validated and shared with other farmers. Diagram 
3.2 shows the procedure that was designed, encompassing 5 steps and 3 methodological 
tools, covering analyses both at the village level and at the farm household level. 
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Introductory village meeting 
Step 2 
Analysis of village land use system 
Village territory map 
Step 3 
Analysis of management diversity 
Farm classification 
Step 4 
Selection of test farmers 
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Since most farmers are not formally 
educated, priority was given to tools that 
emphasise visualising processes while 
managing the land (Bradley, 1992). At the 
same time, with the emphasis on visualising 
phenomena, the team aimed at improving 
interactions with the farmers. Therefore, 
tools involving participatory map making 
were preferred. With the prevailing 
landscape diversity (Kante et al, 1993), 
village territory mapping (Diagram 3.2; Step 
2), a well-known PRA tool, was identified as 
potentially useful. However, this tool was to 
be adapted to specifically cover soil fertility 
issues, aiming at analysing the use and 
management of the communities' natural 
resources and identifying differences in soil 
fertility patterns. Inspired by the work of 
Lightfoot et al (1992), the team identified 
resource flow mapping (RFM) as potentially 
useful in analysing soil fertility management 
strategies at the farm household level 
(Diagram 3.2; Step 5).15 
Not only the prevailing landscape diversity 
had to be analysed (using the village territory 
mapping technique) also attention was to be 
paid to the different ways in which farmers 
manage soil fertility and to understanding the 
causes of these differences. Indeed, the 
background information had made clear that 
there is a large diversity of how farmers 
manage their soils and the team wanted to 
take account of this when selecting 
representative farms for more in depth 
analysis, using the RFM technique. On the 
other hand, it was considered unfeasible, for 
reasons of limited time availability, to investigate the whole community in order to 
determine all possible variations of how soil fertility is managed. Therefore, the idea 
emerged of identifying classes of farmers with similar soil fertility management strategies.16 
The wealth ranking technique (Gradin, 1988) was identified as a quick way to classify farm-
households within a community. In stead of ranking on the basis of indicators for wealth, 
farm households were to be classified according to farmers' criteria for good soil fertility 
management (Diagram 3.2; Step 3). The number of classes would be decided by the farmers 
themselves. Out of each farm class, test farmers would be selected by the villagers to 
undertake an in-depth analysis, using the resource flow mapping technique. The test 
farmers should not only cover the distinct farm classes but their farms also had to be located 
on the different soil types and territory units as represented on the village territory map. In 
this way, the in-depth analysis could cover most of the possible variations in soil fertility 
management, related to the prevailing socio-economic and agro-ecological variability. 
Step? 
Analysis of soil fertility 
management strategies 
Farm resource flow map 
< ' •d 
y* 
Step 6 
Concluding village meeting 
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Execution 
The field study was conducted at the end of 1993 and covered 4 selected villages, 
representing the diversity of cotton-based farming systems in southern Mali.17 The field 
team was split into 4 sub-teams and stayed overnight during the two and a half days of 
fieldwork. The first day covered the introductory village meeting (Step 1), at the end of 
which the villagers formed sub-groups to conduct Steps 2 and 3. At the end of the first day, 
a selected group of farmers indicated a number of'test' farmers (Step 4). During the second 
day, Step 5 was implemented and the field study was completed in the morning of day 3, 
covering Step 6. At the end of each day findings were discussed within the sub-teams and 
necessary adaptations were made. At the end of the fieldwork, the whole team evaluated the 
findings. 
Major outputs and experiences 
The approach, including the methodological tools proved to be effective in terms of 
verifying the research hypotheses and understanding the present state of soil fertility and 
farmers' knowledge and strategies of soil fertility management (for details see ESPGRN, 
1994). As such the field study achieved its major objectives. However, in terms of effective 
interaction with farmers, the field study proved to be less successful. Despite farmers* active 
participation and interest in soil fertility management, they rarely took the lead in the 
discussions and the team usually dominated the discussions. Moreover, little attention was 
paid to differences in viewpoints of men versus women, younger versus older farmers or 
any other social status that might be of importance. As most team members had only little 
experience in facilitating interaction with farmers, the discussions were often restricted to 
question-answer exchanges. Clearly, most team members were in the first place interested 
in gaining experience with the new tools and in obtaining relevant information out of them. 
With farmers increasingly taking the lead, most team members would have felt 
uncomfortable, as the objectives of the field study might not be reached. Moreover, 
analysing the major constraints in view of proposing relevant technologies for improvement 
was considered the team members' principal task. As researchers were used to do, farmers 
would be informed later on, about their recommendations for improvement. 
Comparing the outcomes of tools used by the different sub-groups proved to be difficult. As 
checklists had been used, village maps made in the four distinct villages were very different 
in quality, mainly because of differences in interest and experience of the members of the 
sub-teams. In the absence of clear guidelines and a stepwise procedure, some of the sub-
teams only arrived at a rough sketch of the village territory without presenting an overall 
picture of how the land is managed. Other sub-teams, on the other hand, arrived at a 
meaningful village territory map providing ample insight for the team and for the farmers in 
the repartition and importance of different soil types and differences in management. Only 
one sub-team arrived at further analysing the map and understanding the reasons behind the 
presence of heavily degraded lands. 
Although the farm classification proved to be a quick and effective tool in understanding 
differences in soil fertility management between farm households within the village 
(ESPGRN, 1994; Defoer et al, 1995), it did not unconditionally yield valid outcomes. One 
of the sub-teams, for example, had encountered many difficulties in convincing farmers to 
actually classify all the farms, as the objectives of the exercise had not clearly been 
explained. Also the procedure of actually classifying farms was implemented very 
differently among the four sub-groups. In some of the cases long lists of criteria were 
mentioned and farmers got confused when they had to take all these into account when 
classifying. In other cases, there was confusion between differences in the actual soil 
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fertility management practices and the factors underlying the differences. Another problem 
with farm classification was the fact that in most of the cases the exercise had been done 
with a small group of farmers, as classifying with a large group of farmers proved to be 
rather difficult. The question is whether such a small group really represents the opinion of 
most of the villagers. Moreover, in none of the sites the result of the farm classification had 
been discussed with a larger group of farmers. Hence, the farm classifications had not been 
approved by the larger village community. 
Resource flow mapping proved to be useful in analysing soil fertility management practices 
in detail at the farm level. Moreover, improvements could be identified. In most of the cases 
farmers were enthusiastic about resource flow map making, which allowed them to get an 
overall picture of how they manage their farm, and to identify options for improvement. 
However, as in the case of village territory mapping, the quality of the RFMs varied 
considerably, mainly depending on the imaginative capacity and skill of the team members. 
Sometimes, the maps were only rough sketches that did not allow analysing farmers' 
management strategies. In other cases, the maps were beautiful drawings that had taken 
much time to make, so that the actual analysis of the map was overlooked. A major problem 
was, however, encountered when farmers brought together their maps for comparison 
during the concluding meeting of the diagnostic phase. In fact, farmers had many 
difficulties in making their maps understood by their colleagues, as all symbols had to be 
explained first. As such, exchanging insights among farmers became almost impossible, 
limiting interaction among farmers and between farmers and the team members. 
Comparing the outcomes obtained in the 4 villages revealed that the diversity of soil 
fertility management practices within a village is as large as between the 4 villages. Hence, 
the team concluded that there was no need to cover a large number of villages in order to 
capture all possible strategies of soil fertility management. At the same time, the outcomes 
of the field study made clear that providing solutions to improve soil fertility management 
practices is not an easy task, given the prevailing diversity. The field teams found out that 
farmers have a wealth of knowledge on soil fertility management and have experienced 
various options to improve the fertility of the soil. It became clear that standard solutions 
would not be very meaningful for farmers. Although the field study had provided some 
insights into the existing diversity, the field team was of the opinion that the methodology 
had to be refined if relevant options for improvement were to be made for the different farm 
classes. For this reason, the field team decided to concentrate efforts on improving the 
methodology for assisting farmers in improving soil fertility management, instead of 
repeating the same method over a large number of villages, so to reconfirm what was 
already known. In addition, the field team was of the opinion that a diagnostic field study 
and understanding farmers' current soil fertility management should not be an end in itself. 
If change had to occur, farmers were to be assisted in planning, trying out and evaluating 
improvements in soil fertility management as well. 
3.3.3 Towards a process approach 
Framework for improvement revised 
Given the interest shown by the farmers and the major extension service of southern Mali 
(CMDT), the diagnostic field study was transferred into a full-fledged, five years research 
programme of ESPGRN18. Inspired by a 'farmer counselling' method developed by 
ESPGRN in the mid-eighties (Kleene, Kone, 1988) and in response to the farmers demand 
for assistance in soil fertility management, CMDT showed interest in a kind of farmer 
counselling method, specifically oriented towards improved soil fertility management. At 
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the same time the farmer counselling method was to become an integrated part of CMDT's 
extension approach. 
The aim of the research programme was thus to develop a method for participatory action-
research to improve soil fertility management. So the objectives of the participatory action-
research programme, as determined in collaboration with CMDT, were to fine-tune the 
diagnostic tools for participatory diagnosis of farmers' current soil fertility management 
strategies and to develop tools for participatory planning, implementing and evaluating 
alternative techniques and practices of improved soil fertility management. The 
methodological approach to be developed was to consist of four phases, starting with an 
initial diagnostic phase and moving on to a process of planning, implementation and 
evaluation of improvements (Diagram 3.3). 
A field team was formed composed of researchers of ESPGRN with different disciplinary 
background. In contrast with the field team that conducted the diagnostic field study 
(Section 3.3.2), the new field team did not comprise extension workers, neither researchers 
of thematic research programmes. One of the major reasons was that those researchers and 
extension workers had their own full-time work plan that did not allow them to engage in an 
additional five years research programme. Moreover, field work between different institutes 
was considered difficult on a long-term basis, as each institute has its own priorities and 
management strategies, that might hinder efficient implementation of the field work. At the 
same time, ESPGRN was considered sufficiently well-staffed to cover both technical and 
socio-economic aspects of the action-research, so to form an interdisciplinary field team on 
its own. However, to ensure links with partner institutions, an inter-institutional working 
group was formed, comprising the field team, extended by staff of CMDT and of thematic 
research programmes. The working group would meet regularly to review progress and 
assist in orienting the development of the methodology. 
Diagram 3.3 
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The diagnostic phase 
Design 
Based on the experiences gained from the diagnostic field study, the field team made 
adaptations of the diagnostic field tools. These adaptations mainly concerned developing 
more detailed interview guides and fine-tuning the implementation procedures. As the field 
team experienced that checklists and general procedural guidelines often lead to low quality 
of the outcomes (see Section 3.3.2), interview guides with a well-determined sequence of 
topics to be discussed were developed for each of the tools. The idea was to help less 
experienced team members in better facilitating the discussions with farmers and to guide 
them to more systematically explore the issues. By no means the interview guide was meant 
to pre-determine the outcomes of the use of the tool; only the way to reach that end was 
better outlined. This was especially important in the case of the RFMs, for which checklists 
had proven to produce outcomes that were not easily exchangeable among farmers. Another 
fine-tuning of the tools related to the standardisation of symbols. If all farmers would use 
the same types of symbols, they would more easily understand each others maps, 
facilitating the sharing of information. Therefore, a list of symbols was pre-established 
together with the farmers. 
As differences in viewpoints of men versus women and younger versus older farmers had 
been overlooked in the diagnostic field study, the team planned to investigate the efficiency 
of working in sub-groups of farmers. The idea was that by splitting-up in separate groups 
according to sex and age, younger men and women would more freely express their 
opinions on sensitive matters, since they would not take the lead in the discussions in mixed 
groups, especially if they think elders might disagree.19 Splitting-up in groups was planned 
as part of Step 2 (the village territory mapping) and Step 3 (the analysis of management 
diversity and farm classification); see Diagram 3.2. 
Since it is important to investigate the large diversity of existing strategies, attention needs 
to be paid to farm classification and the subsequent selection of test farmers. In the 
diagnostic field study, the field teams experienced that when farm classification is done by a 
small group of farmers, the village community does not necessarily support the outcomes. 
Wide support of the community is however important since the farm classification 
constitutes a representation of the diversity of soil fertility management that exists within 
the village and forms the basis for the selection of test farmers (Step 4; Diagram 3.2). 
Moreover, the test farmers had to become the core group during the subsequent phases of 
the process approach, since they initiate improvements in soil fertility management 
practices. Therefore, working with a group of farmers representing the diversity of soil 
fertility management is of importance. 
As for the diagnostic field study, the test farmers do a more in-depth analysis of their soil 
fertility management strategies, making a RFM. Insights obtained by test farmers based on 
resource flow mapping are fed-back to the other villagers during the concluding village 
meeting (Step 6; Diagram 3.2). 
Execution 
As the outcomes of the diagnostic phase had made clear, it was better to concentrate efforts 
in a limited number of villages and thereby emphasise methodology development as a 
learning process for the field team as a whole. The implementation of the process approach 
thus started in one village (Noyaradougou) in the beginning of 1994 and was expanded to a 
second village (Gongasso) in the second half of 1994. As in the case of the diagnostic field 
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study, the field work covered two and a half days, following the steps as outlined in 
Diagram 3.2. At the end of each day of fieldwork, the participants evaluated the outcomes 
and prepared for the next day of fieldwork. 
Major outcomes and experiences 
With the interview forms and procedures in hand, the members of the field team generally 
felt at ease when using the tools. Especially those members that had not participated in the 
diagnostic field study felt confident with a well-structured procedure and interview forms 
giving them a grip on the process. In contrast with the diagnostic phase, now and then, the 
field team was more willing to let the discussions take their own direction, as they had the 
guidelines to take up the main thread. Hence, the farmers took more the lead and therefore 
showed more interest in the process. The field team experienced that a standardised 
implementation procedure and interview forms result into RFMs that help farmers to get an 
overview of the way resources are managed, and to identify strong and weak points and 
possibilities for improvement. The test farmers did not have major difficulties in using the 
list of standardised symbols. Compared to symbols designed by farmers individually (as 
was the case in the diagnostic field study), while making their map, using pre-established 
symbols enabled farmers to easily understand the maps made by their colleagues. This 
allowed farmers and team members to exchange insights during the concluding village 
meeting and learn from each other. 
Working with sub-groups of farmers split-up according to sex and age made clear that there 
are differences in farmers' perceptions about what constitutes appropriate soil fertility 
management, and the underlying factors that determine farmers' ability to implement these 
practices (Box 3.1). 
Box 3.1 
Example of analysis of diversity of toll fertility managsmsrit stratogiss (priorftissd criteria for appropriate 
soil fertility management, according to 3 separate groups of formers) 
Management practices 
Producing organic manure 
Using litter in kraals 
Controlling erosion 
Using mineral fertilisers 
Underlying factors 
Number of cattle 




Knowledge and training 



















































Older men often accuse the younger acti ve members of their household of lacking motivation, courage or drive. Younger men 
©P«ly criticise certain household heads for their poor management, and say that courage depends on me household being well 
organised and on its members communicating efficiently. Sometimes generational conflicts make it difficult for the head of the 
household to mobilise labour to transport crop residues or organic fertilisers, and such conflicts may even lead to extended 
families splitting up into smaller unite. Women tend to see training, financial resources and transport facilities as the main 
underlying factors affecting appropriate soil fertility management 
Source: Adapted from Defoer et a! (2W0a) 
In the case of village territory mapping, similar types of complementary findings were 
obtained when working with sub-groups of farmers, split-up according to age and sex. The 
map made by women, for example, presented details on issues related to the fields they 
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cultivate, characterised by waterlogged and shallow soils (Defoer et al, 1996). This example 
shows that village territory mapping by sub-groups can reveal interesting complementary 
insights. However, the field team found that such type of information also might be 
obtained when working with a mixed group, ensuring that different age groups and sexes 
can freely express their opinions. If it is felt that socio-cultural values hinder the free 
expressions of issues that are useful in the framework of soil fertility management, splitting 
up in sub-groups can always be proposed. The field team thus clearly appraised the 
potential effectiveness of working* in sub-groups, but was worried about the time and 
number of team members required to efficiently facilitate a large number of sub-groups20. 
Therefore, the potential benefits of splitting-up in sub-groups have to be balanced against 
the benefit of working with a single group, which implies less time and team members. 
Such considerations should be discussed with the farmers during the introductory village 
meeting. At the end, the farmers must take the decision to work in sub-groups or in a single 
group. 
In order to obtain a farm classification that is endorsed by the community, the field team 
found out that it is necessary to start the exercise by clearly outlining the objective of 
classifying farms. This means that farmers have to be explained that it is not the intention to 
pass judgement, but rather that a farm classification will be useful to analyse the specific 
problems, constraints and opportunities of each class of farm according to its 
characteristics, and to identify possible improvements in their soil fertility management 
strategies. Farmers should understand that they are classifying farms to get a simplified 
picture of the range of soil fertility management strategies, and that the picture is not 
absolute in the sense that farmers may move from one class to another. The field team 
experienced that it is important to do the exercise in sub-groups, as sex and age seem to 
influence the way farms are classified. It is however important to note that the sub-groups 
were constituted by the village community itself. Hence, they were to some extent village 
representatives, with a mandate to do the farm classification exercise, and supported by the 
village elders. Box 3.2 shows that three sub-groups of farmers (women, older men and 
younger men) classified the farms of the village quite differently. 
Box 3 J 
Information and insights obtained from classifying farms 
Three sub-fp*otips of fanners (women, older men and younger men) classified the 73 farms of the village. The women limited 
their classification to tore classes, the younger men reclassified farmers in the lowest class (Class 3) into two separate classes, 
and the older men made new categories for both the niftiest (Class 1) and the lowest class (Class 3). Farmers explained their 
classifieation on the basts of visible soil fertility management practices such as transporting manure, and farm endowments such 
as cattle, labour and transport facilities. In some cases younger farmers openly stated that they had put certain farms in the lowest 
class because they were poorly managed or because conflicts within me household were causing poor performance. 
Farms classified by 3 groups (women, older men and you tiger man); in number of farms per class or sub-class 
Class 1 d m 2 Clmm3 Final number of 
Sub-class Sub-elms classes 
Group that classified I l/l 1/2 1/3 2 3 3/1 3/2 3/3 
Younger men 
Older men ' 
23 
27 
29 30 3 
13 37 18 19 4 
15 7 5 16 30 7 5 18 7 
The older men sub-divided Class 3 into 3 sub-classes: 3/1,3/2 and 3/3; and Class 1 into 3 sub-classes: 1/1,1/2 and 1/3. Younger 
men sub-divided Class 3 into 2 sub-classes: 3/1 and 3/2. Farm classification by villagers using their own criteria for diversity in 
soil fertility management is a simple, quick and effective tool. It allows farmers to openly discuss differences m farms* 
performance, and to create a kind of farm typology with groups of farmers with similar soil fertility management practices, or 
who work in similar conditions. It also helps researchers get a clearer picture of the diversity of households. 
Class 1: following most appropriate SFM practices; Class 2: Following some appropriate SFM practices; Class 3: Not following 
appropriate SFM practices. 
__ Source: Adapted from Defoer et al (2000a) 
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Although the three sub-groups started by making 3 farm classes [(1) farmers who actually 
follow most of the practices recognised as appropriate soil fertility management - Class 1; 
(2) those who do very little - Class 3; and (3) those who do some, but far from all - Class 
2], the younger men reclassified farmers in the lowest class (Class 3) into two separate 
classes, and the older men made new categories for both the highest (Class 1) and the 
lowest class (Class 3). Classifying farms in sub-groups proved to be an ice-breaking 
exercise that encouraged farmers to express their opinions openly. As some of the farmers 
mentioned, a frank appraisal of someone's shortcomings and poor performance may be the 
first step in thinking about ways to improve. 
After the classification, each sub-group presented its results which were subsequently 
pooled together. Out of the farms that were classified in the same classes by the 3 sub-
groups, twelve test farmers were selected for in-depth analysis, using the resource flow 
mapping technique. The selection was made by the group of farmers who had done the farm 
classification. The twelve test farms were located on the most important territory units and 
covered the major soil types, as represented in the village territory map. 
During the concluding village meeting, results were presented, including the farm 
classification, which was approved by the village community. The presentations of the 
RFMs by the test farmers, including the options for improvement that were identified 
inspired the other farmers to consider similar activities. During the concluding village 
meeting agreements were made to start the planning phase. 
The planning phase 
Design 
During the diagnostic phase, the field team had experienced that discussions with 
representative farm households (the so-called test farmers) are crucial to deepen 
understanding and target advice. Feeding back this type of information into group and 
village meetings is essential to motivate farmers to take action. For this reason, the planning 
phase intended to cover two levels of intervention: the group/village community level and 
the farm household level. As in the case of the diagnostic phase, it was found important to 
start by involving the village community into the process. 
Based on the list of major constraints identified during the diagnostic phase, the field team 
investigated the potential of alternative techniques for improved soil fertility management. 
The field team consulted various sources of information out of which on-farm 
experimentation conducted by the ESPGRN was a major one. Box 3.3 shows that the 
identified potential options for improvement differ according to the farm classes, which 
reflects the differences in access to resources. 
With this list of options, farmers were to be motivated to make plans for implementing 
some of these alternative techniques. The idea was to expose farmers to these new 
techniques by organising a workshop for all interested farmers of the village. As most of the 
farmers did not have practical experience with the new techniques, it was found important 
to bring them into contact with farmers who had applied the techniques for several years. 
For this reason, sites had to be identified in the region where exchange tours could be 
organised for interested farmers of the village. After the workshop and exchange visits, 
planning would continue with the selected test farmers, drawing a new RFM of their farm, a 
so-called 'planning map'. The same list of symbols as for the RFM could be used and a 
standardised procedure and interview guides were developed based on series of queries 
allowing stepwise drawing of the planning map. Diagram 3.4 shows the procedure that was 
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designed, encompassing 4 steps and 2 methodological tools, and covering group/village 
level and at the farm household level planning. 
Box 3.3 
Options identified by the field team to cope with constraints diagnosed, 
Specified according to each farm class1 
Constraints diagnosed Possible options fur improvement Tmgafmrm class 
Claml Clms2 Class 3 AM farms 
Burning crop residues 
Lack of organic ferfiliier 
Manure 
Compost 
Poor quality organic fertiliser 
Lack of transport 
Lack of feed 
Poor yield/fertiliser ratio 
Erosion 
Increase crop (endue recycling 
Use cotton stalks as litter 
Keep more cattle 
Compost more material 
Add rock phosphate 
Obtain a cart 
Test composting near fields 
Build cattle pen near fields 
Use cereal stalks as fodder 
Use chaff cutter 
Use salt blocks 
Increase storage before gazing 
Test new fodder store 
Test fodder crop: maize/dolichos 
Test Afferent fertiliser options 









Class 1: farmers applying most appropriate soil fertility management practices (good soil fertility managers); Class 2: fermers 
applying some appropriate soil fertility management practices (average soil fertility managers) and Class 3: farmers not applying 
appropriate soil fertility management practices (poor soil fertility managers); according to fanners' farm classification. 
Source: adapted from Defotr et al (IQQOo) _ ^ ^ 
Execution 
The planning phase (and subsequent 
implementation and evaluation phases) was 
implemented in the same two villages where 
the diagnostic phase had been conducted. The 
planning phase started about one month after 
the completion of the diagnostic phase, giving 
the farmers and team members time to revise 
the findings of the diagnostic phase and 
reflect on possibilities for improvement and 
action. The planning phase took 4 working 
days. The steps as presented in Diagram 3.4 
were not executed during one single period of 
4 days, but were spread over 2 weeks. 
Major outcomes and experiences 
A large number of villagers, including the test 
farmers and other farmers, participated in the 
one-day farmers' workshop. Farmers 
appreciated the exposure to new techniques 
provided by the field team. Especially the 
links made between the constraints diagnosed 
(diagnostic phase) and possible options for 
improvement were appraised, as this allowed 
Diagram 3.4 
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them to better understand how the proposed solutions could possibly tackle the constraints. 
In practice, however, almost all the technological innovations were suggested by the team 
members. Farmers were not encouraged to search their own solutions or present their past 
experiences in trying out themselves ways to handle the constraints. Rather, the team 
members considered it their task to make relevant proposals and to convince the farmers of 
the effectiveness of the proposed options. Moreover, the techniques were not proposed as 
options to be tried out by the farmers, but as fine-tuned technologies that, in principle, did 
not require further adaptation21. The outcome of the farmers' workshop was exactly the 
same list of options for improvement, specified per farm class, as the one the field team 
introduced to the farmers (see Box 3.3). So, the farmers had actually not contributed in 
identifying options for improvement. 
The farmers considered the exchange visits a real success. Most of them had been 
impressed by the techniques and experiments executed by colleague farmers. Seeing and 
talking to such innovative farmers, who are faced with the same types of constraints, but 
who seemingly better exploit the available potentials, motivated them to plan similar types 
of activities. Notwithstanding the power of such exchange visits, some conditions need to 
be fulfilled for their effective execution. First of all, innovative farmers implementing some 
of the proposed options for improvement should be available and identified. Secondly, 
transportation facilities and funds are required to pay for the transport of farmers. Given the 
high transport costs, only a restricted number of farmers, selected by the village community, 
could benefit from the exchange visit. 
Planning at the farm household level, using a planning map, helped focusing the discussion 
and allowed the team members to give better advice, adapted to the farmer's reality. Test 
farmers highly appreciated planning map making, as this allows them to visualise their 
plans. The farmers made clear that planning on paper is essentially different from planning 
in their heads, what they are used to do. Using a planning map allowed them to have an 
overview, on one single sheet of paper, of the type of improvements they want to implement 
and of the locations where they plan to implement these. As the same types of symbols have 
been used, the planning maps could be compared to the initial RFM, which allowed to 
better appraising the planned changes. Test farmers and team members discussed the 
intended improvements in terms of resources involved, materials recycled and farm inputs 
and outputs. 
For the first village (Noyaradougou), the planning phase started after the harvest of the 
crops. This was however not 'the best time', since planning new activities often involves 
improved use of crop residues, which, at that time, were already partly grazed by passing 
animals. For this reason, the field team decided to start the planning phase, before the end of 
the cropping season. This obviously has consequences for the preceding diagnostic phase, 
which then will have to start about 1 month earlier. 
The planning maps made by the test farmers were presented to the other farmers of the 
village during group meetings per farm class and during a concluding village meeting where 
technical and organisational aspects involving the implementation of the new techniques 
were discussed. This feedback of what test farmers had planned, seemingly motivated the 
other farmers of the village to start similar types of activities. 
Despite the field team's efforts, the villagers did not really take ownership of the plan of 
action. In fact, the team had effectively encouraged the farmers to participate in making a 
plan of action that remained in the hands of the team. Although farmers were mobilised to 
take action, they were not in the position to actually manage the execution of the plan of 
action. The team members had made clear that they would be present to assist in step-wise 
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implementing the activities. As such, the farmers were dependent on the field team's 
initiatives to actually implement the activities. 
The implementation phase 
Design 
The design of the implementation phase consisted of collecting all relevant background 
information related to the planned options for improvement. On the basis of this 
information, a demonstration procedure for the lay out of each of the planned techniques or 
new practice was developed. 
Execution 
For each of the planned options, a demonstration of its lay out was organised for all 
interested farmers (test and other farmers). Farmers were supposed to implement the new 
technologies on their own farms and could receive assistance on demand. At the end of the 
cropping season, a field day was organised for neighbouring villages. The new techniques 
were generally implemented on a small scale and the farmers received only small quantities 
of seeds, fertilisers and materials, such as fencing wire for fodder stores on credit. 
Major outcomes and experiences 
As the planned techniques had proven their effectiveness under similar conditions in 
southern Mali, the field team was of the opinion that experimental designs in which the new 
technique could be compared to a control treatment, was not needed. As the field team was 
convinced about the effectiveness of the proposed techniques, they limited the intervention 
to the organisation of demonstrations to show farmers how to implement 'correctly' the new 
techniques, following a well-established procedure. The assistance given for the execution 
of the new techniques was about 3 person-days per month, which is comparable to the 
services that a CMDT extension agent might provide. Apart from the demonstration 
sessions, the test farmers did not meet during the implementation phase and thus did not 
share experiences about the newly acquired insights obtained while implementing the new 
techniques. Moreover, the team did not encourage the test farmers to visit each other's 
farms and learn from each other. 
Monitoring of the performance of the new techniques was not considered One of the maior 
reasons was that the field team was principally not interested in the technical outcomes of 
the proposed techniques, as they had been tested for many years under similar conditions 
The fact hat farmers might view the performance of the new techniques in a different way 
S l E S S S aSS,StanCC m ring 3 n d , e a m i n g a b ° U t t h c Piques had 
The evaluation phase 
Design 
As in the case of the diagnostic and planning phases, the evaluation phase covered two 
teveb of mtervent.on: the village community level and the fami Z ehold evd ee 
Diagram 3.5). It was found important to start bv invoN-m™ ,u "ousenoiu ic \u (sec 
process. Thereafter, the test farmers would c S Z h ? • ""^.community into the 
activities by transferring the planning m a p l E ^ „ ^ ' ^ T ^ l h c i r p , a n n e d 
b i ™b map mio a map of implemented activities. Thc same 
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list of symbols as for the RFM and planning map could be used and a standardised 
procedure and interview guides were developed. After the individual evaluations with the 
test farmers, discussions were to be organised to exchange the findings with other farmers 
who had been placed in the same class (see farm classification; diagnostic phase). The 
evaluation phase would be closed by a concluding village meeting to evaluate progress and 
agree on a period for starting the subsequent planning-implementation-evaluation cycle. 
Execution 
The evaluation phase took place about two 
months before the end of the cropping season 
because at that moment, farmers had 
implemented most of the planned activities in 
terms of improved residue recycling, resource 
use, such as fertiliser applications. They had 
also started the implementation of the new 
techniques. Another reason to execute the 
evaluation phase in time was to ensure that 
sufficient time was left to execute the next 
planning phase, before the end of the cropping 
season. As in the case of the planning phase, the 
evaluation phase took about 4 working days. 
The steps as presented in Diagram 3.5 were not 
executed during one single period of 4 days, but 
were spread over 2 weeks. 
Diagram 3.5 
Overview of design of the 
evaluation phase 
. * * 
Step 1 
Introductory village meeting 





\ « * 
Step 2 
Evaluating of activities at farm level 




Group meeting per class 
Concluding village meeting 
Comparison between the test farmers' planning 
maps and actual implementation showed that 
many improvements were made within less 
than a year of the initial diagnosis. Although soil fertility management was the specific 
subject of the action-research, the improvements were not restricted to soil fertility 
management stricto sensu. So, farmers were not only using more residues for litter and 
composting in order to produce more organic fertiliser, they were also investing in livestock 
management and improving its integration within crop production, through the use of crop 
residues as fodder (in combination with a chaff cutter and salt blocks), production of fodder 
crops and storage of fodder. Hence, the soil fertility issue had opened avenues for various 
types of agricultural development interventions. 
The farmers reported that planning and recording their activities helped them to organise 
their work and motivated them to implement the planned activities. According to the 
farmers, planning and evaluating using a farm map also allowed to assess the effect of a 
new technique and compare it to the traditional way of farming. The mapped information 
can thus be used to evaluate the farm's performance after specific activities might have been 
forgotten. The farm maps drawn by the farmers can be seen as the equivalent of a farmer's 
diary. Assessing the effect of a new technique also allowed farmers to make future plans 
more realistically. For example, when farmers have experienced that with a given quantity 
of crop residues used as kraal bedding, they can produce enough manure to fertilise half of 
the fields, they can easily extrapolate the quantity of residues required to fertilise all of the 
fields. When taking into account the number of cattle on the farm, the farmers can calculate 
the number of cartloads of litter needed per cow. Since the maps indicate the surfaces of the 
fields they can also extrapolate doses of organic fertilisers in cartloads per hectare, assess 
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progress made over time and compare their performances with those of colleagues. Farmers 
indeed stated that planning and evaluating allows them to keep track of changes. Visualising 
the analysis of the farm, planning activities for the following season, and recording the 
outcome of these activities is thus an important element in the process of change. 
Most farmers who elaborated the maps themselves, stated that they regularly consulted 
these during the cropping season. However, few farmers used the maps to communicate 
their plans to other household members or to assist in distributing tasks among the active 
household members. Apart from using the maps during meetings organised by the field 
team, the maps were only exceptionally exploited in discussions with colleague farmers. 
Feedback of achievements of individual farmers during group meetings and village 
meetings proved to stimulate other farmers to take action. Nevertheless, only a few non-test 
farmers had started implementing improved soil fertility management practices during the 
first year. Most non-test farmers seemingly preferred to wait and see before embarking on 
unknown techniques. 
3.3.4 Continuing the planning-implementation-evaluation process 
After the initiation of the process approach in Noyaradougou in the beginning of 1994 and 
then in Gongasso in the second half of 1994, the planning-implementation-evaluation cycle 
has been repeated every year. 
In the sections that follow I describe the major changes that occurred in the design and 
execution of the methodology development during the years that followed the first year of 
the methodology development. Thereafter, the major outcomes and experiences are 
presented of 5 years of participatory action research in Noyaradougou. 
Design and execution 
Given farmers' appreciation, the map making methodology (including planning maps and 
maps of implemented activities) became central in the participatory action-research process. 
With the increasing number of maps produced by the farmers22, a large amount of 
information became perceptible, that was, however, still captured within the maps. The field 
team, composed of farming systems researchers, showed interest in exploiting this 
information with the objective to quantifying the effect of the process approach. Since the 
maps had been made using a standardised procedure, the information included in the farm 
maps had to be extracted from the maps, using registration forms. Six types of registration 
forms were designed: (1) farm-level data; (2) cropping field-level data; (3) resources 
leaving the fields: produce and residues; (4) resources entering the fields: fertilisers; (5) 
resources leaving the household and animal production systems and (6) resources entering 
the household and animal production systems. To manage the extracted data, computer 
databases were set-up.23 To quantify the effect of the approach, the field team decided to 
evaluate the performance of the farming system, for which appropriate indicators had to be 
developed. With reference to literature and contacts within the framework of a soil fertility 
network24, the field team decided to use plant nutrients as indicators for farm performance. 
Plant nutrients are a 'common currency' of resource flows, which enable to compare the 
different flows and calculate partial nutrient balances. Since maps were made on a seasonal 
basis, the data derived can be used to construct time series, which allows to assess the 
dynamics at play in the different farm classes. 
"0 Moving methodologies 
As the nutrient flow analysis based on information from farmers' maps became an important 
activity, the team experienced that the farm maps did not always give full satisfaction in 
terms of required information. For this reason additional data were to be collected and the 
interview forms were slightly adapted in order to better capture the required quantitative 
information. 
Although the team paid major attention to farm map making, the importance of feeding 
back findings obtained by individual test farmers within large groups and village meetings 
remained important in the process of action research. As farmers in southern Mali do not 
consider the soil's chemical status as an indicator for soil fertility, there was a potential 
benefit in making farmers more aware of information related to plant nutrients. The 
information obtained in nutrient flow analysis has therefore been used during evaluation 
sessions with farmers (see Step 3; Diagram 3.5). 
25 Major outcomes and experiences 
Although most field team members did their best to stimulate farmer reflection and 
exchange of information, in practice farmers were rarely in control of the discussions. As a 
result farmers did not really assume ownership of the process. Meetings were generally 
initiated and organised by the team and farmers seldom took the initiative to meet on their 
own. 
However, the farm mapping tool seems to have particularly gained farmers' interest. When 
farmers were asked if they were able to make a planning map or map of implemented 
activities without the assistance of a field team member, they proudly elaborated their map 
in no time. These maps showed almost all the same elements as those elaborated in 
assistance with a team member. However, most farmers had not included estimated 
quantities or percentages or resources above the arrows. Nevertheless, they made clear that 
they keep the quantities in mind. Farmers explained that they were not used to make farm 
maps on their own, for the simple reason that they have always been assisted by the team to 
do so. It should be clear that within the context of southern Mali, endowed with a 
functioning and well-developed extension service, the focus has not been on developing 
tools that farmers were to use on their own. Rather, the objective was to develop tools that 
allow field extension agents to assist farmers in taking appropriate decisions. The resource 
flow map is a typical example of such a tool. 
During the fi\e years that the programme has been running, a large number of different 
types of activities have been planned. Box 3.4 shows how these have changed over years 
and vary according to farm classes, reflecting the various constraints and differences in 
resource endowment particular to each class. The overview shows that the planned new 
techniques not only relate to pure soil fertility management improvement, also activities 
related to the improvement of cattle feeding take a large share of the planned interventions. 
This is especially the case for the farmers who already applied some or most of the practices 
recognised as appropriate soil fertility management (Class 1 and Class 2 farmers; the good 
and average soil fertility managers). Class 3 farmers (the so-called poor soil fertility 
managers, with small herds and limited potential for manure production) were mostly 
focusing on composting crop residues and using more litter in the kraal. 
Not only the types of activities planned differ between the farm classes and changed over 
time, also the number of new activities implemented differs and changed (see Box 3.5). The 
good soil fertility managers, which were classified in Class 1 (see farmers' farm 
classification) implemented on average more than twice as many different types of new 
activities as their colleagues, who were classified as poor soil fertility managers; Class 3 
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farmers. So it seems that farmers who have more resources can invest more in trying out 
new techniques. 
BOK 34 
Ovwvtow ©f tim types «* •etMllts ptemMd by ttch torn das*; 1Si§^§ 
J\?W techniaues Dlanned Ymw of planning 
Omsl Clmsl Ckmi 
Increase production if organic fertiliser 
Use litter in knal 
Compost crop residue* 
Improve quality of organic fertiliser 
Apply rock phosphate 
Store in pit 
Limit transportation 
Purchase cart 
Comport near field 
Build cattle pen near fields 
Improve cattle feeding in kraal 
Store more residues before grazing 
Improve fodder storage 
Use chaff* culler and salt block 
Grow fodder crop: itmimidolickos 
Improve erosion control 
Cultivate along contour lines 
Use fertiliser more efficiently on cotton 
Test different dotes of fertiliser 
Increase biological nitrogen fixation 
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All temera worked on recycling more crop residues and increasing their production of organic fertiliser. In the early stages of the 
programme the Class 1 and Clais 2 Humeri focused on improving the quality of their organic fertiliser by storing manure hi a pit and 
by aiding rock phosphate. When the Class 3 fanners started producing more organic fertiliser a couple of years later, they started 
lining techniques to improve the quality of organic fertilisers too. One of the suggested tecfankpes for improving soil fertility wis 
composting crop residues near the field, as turners reported that they ipend a lot of time transpjrting residues and manure between 
their fields and the k m l (near the homestead). At Class 1 fermers have mote animals they have mainly focused on mcfeastng the 
amount of cereal stales that ace used for fodder. Hew storage facilities have been developed to improve the quality of the fodder and 
dMffcutters introduced to chop the stalks. Farmers also started making salt blocks to supplement the animals' diet with minerals 
However, these activities were only planned and implemented for two years, as farmers toft interest after many animals in the village 
tfed due to a cattle disease. 
Class 1: Good soil fertility managers; Class 2: average soil fertility managers; Class 3: poor soil fertility managers 
Source: Defoer et al (2(mb) 
Box 3.5 




















No of farms 
2.3 
Most of the implements that were initially denifiied for Class 3 farmers have actually also been planned and implemented by 
Class 1 turners, but the Class 3 farmers were not in a position to systematically try out improvements designed for their 
counterparts in Class 1. For eiampte, as many Class 3 fanners only own a few head of cattle they did not implement activities 
related to improved cattle feeding in the knal 
Class / : Good sail fertility managers; Clam 2: average soil'fertility tmamagers; Clam 3 poor smlftmlm-
Smtret: Defoer et al (2000bl 
The programme's influence was especially noticeable in terms of farmers abandoning 
burning of crop residues, and using them instead as feed, as material for composting, and in 
improved animal manure production. The Boxes 3.6 and 3.7 show how Class 1 and Class 3 
farmers changed the way they recycle crop residues and manage organic fertilisers. In 1993, 
less than 10% of all crop residues were recycled. The increase in recycling is particularly 
spectacular for the Class 3 farmers, who now recycle about 35 times the amount of residues 
that they used to (see Box 3.6)26. Farmers have doubled their production of organic 
fertiliser. On average Class 3 farmers produce about half the amount produced by their 
counterparts in Class 1, but they actually apply more or less the same amount per hectare 
(see Box 3.7). 
Box 3.6 
Amount of crop residues recycled by Class 1 and Class 3 farmers, 1993-97 
fmr Class J Clam 3 
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Class I: Good mil fertility managers: Class 2: average soil fertility mamaffrs; Class 3: poor soil fertility managers 
_ Source: Defoer et al (2JMMB) 
Box 3.7 
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Year Class 1 CMmS 
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1994 i250 520 2,400 510 
1995 9,440 8^0 7,680 1390 
1996 9^ 490 ?30 4,450 640 
1997 11,600 970 7,740 962 
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Clam I: Good soil fertility managers: Class 2: < m n r mil fertility managers: Class 3: poor mil fertility managers 
Source: Defoer et al (2WOb) 
Nutrient flow analysis shows what comes in and what goes out of a system and allows to 
better understand the functioning of the farming system. As Box 3.8 shows, the nitrogen 
balance of the farm system is positive, since the input of nitrogen is larger than the output. 
The nitrogen balance of the crop production system, on the other hand, is negative, with 
more nitrogen going out of the system than coming in. Having a closer look at the flows 
reveals that nutrients 'harvested' by cattle on common pastures highly contribute to the 
positive balance at the farm level. Consequently, farmers who do not have cattle (as for 
most of the Class 3 farms) lack the capacity to harvest nutrients outside their farm area. 
Moreover, as a result of open access to fields after the harvest, Class 3 farmers lose an 
important amount of nutrients from their fields, as stubble is eaten by cattle mainly of Class 
1 farmers. During grazing significantly more nutrients are extracted than deposited in the 
form of dung and urine left on the fields. Farmers without animals are thus doubly 
disadvantaged compared to their colleague with animals. 
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Box 3.8 
Average nitrogen flows and partial balances for the 1mm system and the crop production system 
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Nutrient flow analysis also allows to show the effect of the changes farmers have made, in 
terms of nutrient flows and balances. Box 3.9 shows that the potassium balances of both 
Class 1 and Class 3 farmers have improved over time. After 5 years of action research the 
partial potassium balance of the crop production system has become substantially less 
negative. The partial potassium balance per hectare has even become almost zero. This 
positive change is to a large extent caused by the decrease in crop residues grazed by non-
farm cattle and an increase in organic fertiliser use both from animal and household sources. 
Box 3.9 
Partial potassium balances of the crop production system for a typical Class 1 and Class 3 tain 
(in Kg K/ha); 1994-97 
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Ckm 1: Good mil fertility managers; Class 2: average soil fertility managers; Clam 3: poor mil fertility managers 
Source: Defmr et al (2@0®b) 
When presented during planning and evaluation sessions, farmers showed a lot of interest in 
nutrient flow analyses. For example, the relatively low values of the internal nutrient flows 
involved in crop residue recycling and organic fertiliser use, compared with the high values 
of external farm inputs and outputs. This comparison gave the farmers a better insight into 
the structural dependency of their system on external nutrient inputs and stimulated the 
debate on the role of cotton, fertiliser prices, livestock and open access grazing. Also the 
effect of increased use of litter, fodder or organic fertiliser in terms of changes in internal 
nutrient flows stimulated farmers to plan nutrient-saving techniques such as erosion control, 
crop rotation, associations with legumes and agro-forestry techniques. The experiences 
convinced the team that combining participatory action research and quantitative nutrient 
flow analysis is not only useful for the team itself, but also for the farmers (Defoer et al 
1998b). 
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The changes in soil fertility management were not only undertaken by the test farmers 
directly involved in the action research. Other farmers, including farmers from other 
villages have been started implementing improved soil fertility management practices. 
There are clear indications that farmers who have been in contact with 'test' farmers through 
informal meetings, occasional gatherings and organised field days, have started to 
implement at least some of the new techniques (see Chapter 4). 
That the action research really had visible impact is further illustrated in Box 3.10. The 
villagers were asked to reclassify all farmers of the village, 5 years after the participatory 
action research programme had started. They felt that 25% of the original Class 1 farmers 
had to be relegated to Class 2 or even Class 3. On the other hand of the Class 3 farmers 
three-quarters was felt to have made such improvements in their management that they were 
promoted to one of the better classes. 
Box 3.10 
Percentage of farmers being reclassified between 1994 and 1999 
Clmss I Class 3 
. N& changes To Ctms 2 or 3 No changes ToClass 1 or 2 
Cfaunfying of (timers 75% 25% 23% "77% 
1 (1999 vs 1994) ^ 
Class I: Good soilfertility managers; Class 2: average soil fertility managers; Class 3: poor soil fertility managers 
. Source: Def&er et al (2(Mb) 
3.3.5 Macro-level analysis 
In this section I look at the methodology development with a more reflective observation 
mind (see Segment I in Kolb's model; Diagram 2.4), taking into account the field team -
institutions interaction that influenced the methodology development. 
As has been described in Section 3.3.3, the team who executed the fieldwork was 
exclusively composed of researchers of ESPGRN with different disciplinary background. 
To maintain links with partner institutions, an inter-institutional working group was formed, 
comprising the field team, extended by staff of CMDT and of thematic research 
programmes of the regional agricultural research centre (CRRA). Despite the intention of 
holding regular progress and programme meetings, the working group only occasionally 
met. When the field team organised an inter-institutional working group meeting, the 
members who were not part of the field team rarely showed up, generally explaining that 
they had an overloaded work programme. Seemingly, the action research programme did 
not receive high priority. As the working group meetings were not included in the regular 
working programmes of the members of the inter-institutional working group, their 
participation was mainly a matter of 'personal* interest. It was clear that their hierarchical 
superiors were not to judge staff performance on the basis of participation or not in these 
meetings. 
In practice, however, the field team did not experience the poor functioning of the 
inter-institutional working group as a major constraint. As the field team covered both 
technical and socio-economic disciplines and formal and informal contacts with ESPGRN 
colleagues were frequent, the poor consultation with thematic researchers and extension 
workers was not felt as a handicap to implement the fieldwork. The field team was, 
however, aware that the link with the extension service was important, if the participatory 
action research was to be adopted by the extension service (CMDT) on a larger scale. 
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Although at times the field team questioned the functionality of the inter-institutional 
working group, they did not undertake major action to discuss this issue at higher 
institutional levels. 
Also the heads of ESPGRN and of the CRRA were aware of the poor functional 
linkages with thematic research and the extension service, but did not undertake any action 
either. In fact, it is questionable whether the heads of the research institute understood that 
the field team was undertaking exploratory methodology research and development, and 
that the idea was to develop a methodology that the extension service might use on a larger-
scale. During the yearly research-extension evaluation-planning meetings, for example, the 
assessment of the quality of the research never covered methodology questions related to 
the action research but only dealt with conventional technical aspects such as yields 
obtained in the experiments conducted by farmers. However, the field team tried to make 
clear that this type of methodology research implies much more than a participatory 
diagnostic exercise in order to develop a conventional farming systems research agenda and 
doing on-farm experiments in a participatory manner. The essence of the methodology 
development process, - the fact that the prior importance was not the new techniques 
farmers were testing, but the way farmers had planned, experimented and evaluated the 
alternative techniques -, was seemingly not grasped by the management of the research 
institute. 
On one occasion the field team demanded the involvement of thematic researchers 
in an on-farm experiment on mineral-cum-organic fertiliser management. The issue was 
initially discussed in a meeting with farmers who had shown interest in finding out optimal 
combinations of mineral and organic fertilisers, given the different soil types. Although the 
field team and farmers had suggested to take into account farmers' soil classification, the 
thematic researchers made clear that they were not at ease when working with a local soil 
classification that would hinder the comparison of the results from one site to another. The 
thematic researchers proposed a conventional pre-designed randomised block design, in 
view of applying statistical analysis and generalising the outcomes of the experiment. The 
field team did not succeed in convincing the thematic researchers to involve the farmers in 
the design of the experiment, so that their views could be taken into account and in order to 
increase their role in the management and implementation of the experiment. Although the 
field team proposed alternative methods for data analysis, such as adaptability analysis and 
regression analysis which they had worked with (Hildebrand, Russell, 1997; Kamara et al, 
1998), the thematic researchers could not be convinced of making necessary adaptations of 
the experimental design. As the thematic researchers were in the first place interested in a 
standard set of data to verify pre-determined hypotheses, they wanted to make sure that the 
design, implementation and data collection of the experiments was done in a standardised 
way. For this reason, they attached great importance to their experimental design, and 
closely monitored the experiment and collected data to increase to possibility for statistical 
analysis. In practice, farmers were only involved in the management of the non-
experimental variables. 
As this on-farm experiment was not in line with the other activities supported by the 
field team, there was no real collaboration between the field team and thematic researchers 
and the on-farm experiment was executed in isolation of the participatory action research 
programme. As such, the programme did not reach its objective of strengthening 
collaboration between thematic and systems research. 
The regional research centre (CRRA), which is responsible for linking thematic and 
systems research, was not able to encourage the thematic researchers to better involve 
farmers into on-farm experimentation. Although decentralised and farmer participatory 
research were heavily promoted by the IER, the necessary conditions for its implementation 
were not always fulfilled. Transport, for example, was lacking for most of the thematic 
research programme, hindering effective follow-up of on-farm research. For reasons of 
control over the administration and accounts, the IER imposed a rigid system of research 
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programming, heavily based on on-station research (IER, 1994). In practice, all details of 
activities and related budgets had to be prepared one year in advance and little flexibility 
was accepted. This does not encourage researchers to engage in on-farm research and 
participatory action research. ESPGRN, on the other hand, was practically exempted from 
the administrative procedures that were imposed on the CRRA. As a consequence of being 
part of a well-functioning donor-funded project organisation, including logistical 
arrangements, cars were generally available on demand of the field team. Similarly, in 
response to changes in farmers' requests for assistance, the field team was in the position to 
make necessary adaptations in the programme and budget. 
During the yearly research-extension evaluation-planning meetings organised by the 
CRRA, the CMDT has expressed its continuous interest in the development of a practical 
methodology for improved soil fertility management, in line with their integrated extension 
approach. With the sub-optimal functioning of the inter-institutional working group, 
however, the field team tried to find another way to more directly involve the CMDT in the 
development of the participatory action research approach. For this reason, the field team 
initiated a pre-extension programme with a group of enthusiastic staff members of the 
regional section of CMDT. In 1996 the approach was introduced in one of CMDT's villages 
de diffusion. The field team organised a training workshop for the CMDT staff members 
and developed practical guidelines for the implementation of the diagnostic phase including 
the tools (Kante et al, 1997). At the same time, small adaptations and simplifications were 
made in the interview guides accompanying the tools, without major consequences for the 
approach itself. For example, for the resource flow map, less emphasis was put on the 
quantification of the resource flows, leaving more time to analyse farmers' constraints and 
discuss possibilities for improvements. 
The outcomes of the diagnostic phase were encouraging and the participating 
CMDT staff and farmers were motivated to continue the process. As a follow-up of the 
diagnostic phase, the planning phase was programmed and preparations were made for its 
implementation. Various attempts were made to continue the process and implement the 
planning phase, but each time several CMDT staff members were not in the position to 
respect the agreements, resulting into successive postponements of the programme. As a 
consequence, the 'right' time to execute the planning phase had passed and thus the pre-
extension programme had come to a stand still. 
A year later (in 1998), the field team organised several meetings with the regional 
CMDT staff members who had participated in 1997 and new attempts were made to 
continue the implementation of the participatory action research programme. Substantial 
efforts were made by some of the CMDT staff to set-up the planning phase. However, 
multiple occupations and divergent activity programmes of the field team and CMDT staff 
members, did not permit to reserve sufficient time to engage in an 'additional' programme 
for action research on improving soil fertility management. The participating CMDT staff, 
together with the field team were, however, convinced that the participatory action research 
programme might become instrumental in assisting farmers in improving soil fertility 
management. At the yearly research-extension evaluation-planning meetings, positive 
results were presented, and CMDT staff made a claim to reserve more time for participating 
in the programme. Nevertheless, the difficulties in continuing the pre-extension programme 
were not taken seriously by the heads of the extension service (CMDT) and research 
(CRRA). 
CMDT's heavy bureaucracy was seemingly not willing to respond to a small group 
of enthusiastic staff members, which would require more time to be spent on the 
development of the action research programme. Some of the reasons for CMDT's slow 
response to messages from the field are linked to the fact that (1) CMDT is in the first place 
a cotton company, with well-defined objectives in terms of quantities of yearly cotton 
production, (2) farmers' and scientists' alarming messages concerning soil fertility decline 
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did not have immediate implications for the total cotton production. As cotton is a 
commodity highly influenced by the world market situation, CMDT's policy is to a large 
extent influenced by the world market price of cotton. Although CMDT advocates a clear 
interest in protecting the natural resources base, in years of lower cotton prices, CMDT 
seems to be more focused on cotton related activities stricto sensu. Moreover, CMDT's 
investments in technologies and methodologies for improved natural resources management 
has always to a large extent been supported by donor funding, while benefits from cotton 
were preferably invested in the extension of the cotton production apparatus. In this 
context, one can understand that CMDT was not willing to take into account signs of 
enthusiasm of a small group of staff members, supported by a small team of farming 
systems researchers. As the field team was not in the position to formulate clear messages 
and a straightforward approach to tackle the soil fertility issue, the CMDT bureaucracy was 
not willing to invest its own resources in the methodology research and development 
process. 
The regional research centre (CRRA) had little influence on this debate. As the 
heads of the CRRA had shown limited capacity in supporting methodology research, they 
were not in the position to acknowledge the field team's demand for effective collaboration 
with the extension service. Moreover, the CRRA did not have a strong record with respect 
to research on natural resources management to defend the importance of substantial 
investments in research on soil fertility management. 
Farmers from their side were not really consulted. Although the yearly research-
extension evaluation-planning meetings include the involvement of a 'users' commission' 
with the idea of including farmers as research partners (Collion, 1995), farmers' influence 
on the research and development agenda is rather limited (Budelman, 1999). As the 
members of the users' commission (initiated by the IER itself; see Collion, 1995) belong to 
a few handpicked village organisations and cooperatives which are only operational at 
village level, lacking any vertical structure, they have only limited legitimacy (ESPGRN, 
1995a)27. However, to make farmers' voice heard, the field team insisted on involving 
farmers who participate in the action research programme, into the yearly research-
extension evaluation-planning meetings. Although this event was welcomed by CRRA and 
CMDT, farmers had little influence in the process of decision making, because the 
representatives had little economic and political leverage. 
For both the team members and the farmers, nutrient flow analysis, based on information 
from farmers' maps, proved to be valid, in terms of better understanding the functioning of 
the farming systems. For this reason, the field team increasingly concentrated on data 
collection and quantifying information. In the course of time, the field team increasingly 
used the interview forms, accompanying map making, as recipes with the main objective of 
making a farm map and collecting information on farmers' changes in planning and 
implementing improvements. Going through an in-depth analysis of the plans and changes 
together with the farmer more and more moved to the background. With the difficulties 
related to the extension service not taking up the methodology, combined with the specific 
interest of some of the field team members in obtaining time-series of data, the fieldwork 
mainly concentrated on data collection. Adaptation of the methods and tools was avoided as 
much as possible, since this might have too negative implications in terms of the continuity 
of the type of data collected. As a result, little attention was given to the possible 
improvements in the efficiency of tools and methods in terms of farmer learning, decision 
making and action. It will be clear that in this context and given the virtual absence of 
extension staff in the fieldwork, there was little chance that the approach and tools would 
evolve towards a practical field extension methodology. 
Nevertheless, the soil fertility programme has received considerable appreciation, since 
many small-scale development programmes in the region have adopted several of the 
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methodological tools. The team members were often solicited to provide training sessions 
and many researchers and development workers from other regions in Mali and from 
neighbouring countries came for a visit. In some cases, such as the PEDI-Kaya project in 
Burkina Faso and the farming systems research team of the national agricultural research 
services of Benin, soil fertility programmes were set up based on the approach and tools 
developed by the field team in southern Mali. The case studies of Benin, presented in Part 2 
of the Resource Guide (Wennink et al, 2000) report on this. 
3.3.6 Conclusion 
Based on a well documented perception of the initial situation, a framework for 
improvement was developed in which not only the technical aspects of the problems related 
to soil fertility management were taken into account, but also the way how to intervene 
while the institutional arrangements to facilitate this intervention were considered. A field 
team, composed of researchers and extension workers, was set up to develop and field test a 
methodology for intervention in the form of a diagnostic field study, involving several steps 
and methodological tools. The field team learned how to fine-tune tools for diagnosing 
diversity, analysing soil fertility strategies and exchanging insights among farmers, so that 
the objectives of the diagnostic phase could be better reached. 
As it became clear that diagnosis on itself would not bring much of the needed 
change, the framework for intervention was adapted and a process approach was adopted, 
composed of an initial diagnostic phase, followed by a continuum of planning-
implementation-evaluation; each of the phases being composed of several steps and 
methodological tools. Since this was in line with CMDT's integrated extension approach 
and responding to a need for support in the domain of soil fertility management, it showed 
from the very beginning clear interest in the development of the methodology. For practical 
reasons, however, the field team was restricted to researchers from the farming systems 
research programme (ESPGRN) and an inter-institutional working group was formed. 
As for the diagnostic field study, the field team learned how to adapt and fine-tune 
the procedures and interview forms of all the tools, through regular assessments of the 
effectiveness of the tools, as much as possible done together with the farmers. The field 
team experienced, for example, the importance of both village/group level and farm-
household level interventions. Especially, the feeding back into larger group discussions of 
insights obtained by farmers with whom in-depth analysis was done, proved to be 
instrumental in stimulating farmers to take action. The field team also learned that 
visualisation of phenomena can be very powerful, enabling farmers, literate or not, to 
exchange experiences. Another element of the team's learning experiment was the discovery 
that the standardisation of the implementation procedure and interview forms results into 
outcomes that are comparable among the groups of farmers who used the tool. For farm 
maps, used as diagnostic tool and planning/evaluation tool, this proved to be very relevant, 
as not only comparisons between (groups of) farmers could be made, change over time 
could also be assessed. Farmers proved to appreciate farm map making as a tool to assist 
them in getting an overview of how resources are managed, and how to identify, plan, 
manage and evaluate improvements of soil fertility management. 
The success of the farmer-drawn farm maps stimulated the field team to further 
exploit the information captured within the maps. With this, the initiative was born to 
transfer the farm map data into nutrient flows and balances. This investment proved to be 
useful for both the field team members and the farmers involved in the process, as with 
nutrient flow analysis more insight was obtained of the functioning of the farming system, 
which further stimulated farmers to take action. Participatory action research and 
quantitative analysis were effectively combined. 
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Despite this success obtained at small-scale pilot level and the potential for 
extending the methodology, giving CMDT's interest, the methodology is still far from being 
applied on a large scale. One of the major reasons is that the inter-institutional working 
group, that was supposed to assist in giving direction to the methodology development and 
critically reflect on the results obtained, was not operational. The enthusiasm and drive 
experienced when being part of the participatory action research, remained within a small 
group of farmers, researchers and extension staff (who had been involved in the pre-
extension programme). Despite their drive and initiatives, they did not have the power to 
influence the heads of the research and extension services to take decisions to extend the 
programme. 
With the virtual absence of extension workers and departure of some innovative 
team members, the field team became more and more isolated from critical reflections. 
Combined with the field team's interest of obtaining time-series of data, the interview forms 
were increasingly used as blue prints in order to ensure adequate data collection. As a result, 
the methodology stopped to evolve, being stuck in the hands of those that developed it. 
Despite the success of calculating nutrient flows on the basis of farm-drawn farm maps, its 
applicability on a large-scale is questionable. Indeed, to ensure the collection of useful data, 
a rather focused application of the tool is required, strictly following the questions as listed 
in the interview forms. While this proved to be manageable within a research setting, it may 
be less obvious for extension services to emphasise rigorous data collection. 
As long as CMDT or any other extension service in southern Mali does not make 
concrete steps to try out the methodology within its institutional setting, it is bound to be 
immobilised and large-scale application is therefore unlikely to happen in the near future. 
3.4 The western Kenya case 
With the experience of southern Mali, at the end of 1997, I was asked to assist in a pilot 
project on methodology research and development for improved soil fertility management 
in western Kenya. This allowed me to exploit my experiences obtained in southern Mali and 
helped me to assist the field team in methodology research and development. 
As in the southern Mali case, the description follows the analytical framework presented in 
Chapter 2 (Diagram 2.4). First, I describe the 'Background and perceptions of the prevailing 
situation' (3.4.1), which relates to Stages 1 and 2 of the methodology development 
(reflective observation). Then, the 'Framework for improvement' is presented (3.4.2): Stages 
3 and 4 of the methodology development (abstract conceptualisation). As in the second part 
of the southern Mali case, I follow the sub-division of the process approach: phase 1 
(diagnostic phase: 3.4.3), phase 2 (planning phase: 3.4.4), phase 3 (experimentation phase: 
3.4.5) and phase 4 (evaluation phase: 3.4.6), to elaborate on 'Design' and 'Execution' of the 
intervention (Stages 5 and 6 of the methodology development: active experimentation) and 
on the micro-level analysis (Stage 7 of the methodology development: concrete experience) 
presented in 'Major outcomes and experiences'. Thereafter, I proceed with the description of 
the 'Continuation of the planning-experimentation-evaluation process' (3.4.7) before 
embarking on the 'Macro-level analysis' (3.4.8): Stage 8 of the methodology development 
process (see Diagram 2.4). 
3.4.1 Background and perception of the prevailing situation 
The western Kenya experience took place within the framework of a collaborative pilot 
project implemented by the Kenyan Agricultural Research Institute (KARI) in collaboration 
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with the International Council for Research on Agro-Forestry (ICRAF) and the DGIS 
funded KIT support to KARI (KARI-NLO; Netherlands Liaison Office). 
In response to alarming reports of soil impoverishment and nutrient mining in western 
Kenya, ICRAF, in collaboration with KARI had developed several low cost soil fertility 
management practices, based on agroforestry (Sanchez et al, 1996; Buresh, Sanchez, 1997) 
Evidence from trials managed by the researchers indicates that farmers could get good 
returns on their land and labour by growing shrub legumes such as Sesbania sesban, 
Tephrosia spp and Crotalaria spp as short duration improved fallow. Applying green 
manure from Tithonia diversifolia to high value crops such as vegetables also gives a high 
economic return on labour. Despite their potential benefit, farmers did not take up these 
techniques as researchers expected (Niang et al, 1996). 
What had been overlooked is the fact that the agro-ecological and socio-economic 
conditions are diverse and complex in western Kenya. Rainfall is bimodal, with an average 
annual total of 1,600 to 2,000 mm. The landscape is strongly undulating with slopes up to 
15%. Landscapes and soil form a patchwork of sites with high and low soil fertility status 
which farmers manage accordingly (Defoer, Place, 2000). Most soils have a volcanic origin,' 
sometimes with low natural P content or high phosphorus fixation (Hinga, 1973; Jama et al' 
1997). In addition, many soils have now been depleted by continuous cropping and minimal 
nutrient inputs. There are also large differences in access to productive resources such as 
land, labour and capital. Farm sizes vary between 0.5 and 2 ha of privately owned land and 
farm households count 4 to 8 members, 2 to 4 of whom actively participate in farm 
activities. Maize inter-cropped with beans is the major staple crop grown in the long rainy 
season. Cash crops, such as tea, sugarcane, vegetables and fruits are rarely cultivated. Most 
land is left uncultivated during the short rainy season, as the rains are unreliable. 
Off-farm employment is important as it generates cash that can be invested to increase the 
size of the farms, purchase food, medicine, agricultural inputs, hire labour and educate 
children. However, access to labour is highly diverse. Poorer households derive most of 
their wages from casual agricultural labour, while richer households tend to work more in 
small enterprises or have members who temporarily migrate to urban areas (Crowley et al, 
1996). Niang and co-workers from ICRAF (personal communication) found that social 
organisations in western Kenya can play an important role in spreading new ideas and 
techniques. These social organisations differ depending on the ethnic groups. When 
comparing Luhyas to Luos, two important ethnic groups in western Kenya, they found that 
Luos have more social organisations than Luhyas. Luo farmers are, on average, affiliated to 
four groups. For the Luhyas, on the other hand, farmers are, on average, linked to less than 
2 groups. The Luhya ethnic group is more subdivided into clans and sub-clans, compared to 
the Luos. 
The soil fertility problem in western Kenya has not only been detected by scientists 
(Smaling, 1993; Bosch et al, 1998), also farmers have become increasingly aware about 
decreasing soil fertility. A participatory rural appraisal executed in 1995 in Kakamega 
district of western Kenya reports of farmers' complaints about decreasing maize yields due 
to low soil fertility as a result of continuous cropping (Anon., 1995). The same report makes 
clear that the ways farmers are dealing with soil fertility decline differ substantially among 
farm-households. 
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3.4.2 Framework for improvement 
Faced with the issue of diversity and sub-optimal adoption rates of the potentially low cost 
improved techniques, KARI and ICRAF felt the need to develop a methodology that 
potentially could increase farmers' adoption of improved soil fertility management 
practices. The methodology had to take into account the existing diversity, given its 
influence on how soil fertility is managed. If successful, the methodology would be 
expanded to other areas, transforming the pilot project into a large-scale extension 
programme. With the financial difficulties experienced by the extension service, mainly due 
to decreasing donor funding, specific attention was to be paid to low cost extension 
strategies. 
Within the framework of the Netherlands support to farming systems research in the 
Regional Research Centre (RRC) of Kakamega (part of KARI), KARI-NLO agreed to assist 
in the development of the methodology and arranged financial and technical support28 to 
implement a pilot project called: 'Soil replenishment and re-capitalisation'. The pilot 
project included 3 pilot sites, implemented by 3 teams, the 'Maseno team', the 'Kisii team' 
and the 'Kakamega team'.29 The Kakamega team was assigned to work on the development 
of a participatory methodology for assisting farmers in improving soil fertility management 
practices. The Maseno team and the Kisii team were to further test various technologies of 
improved soil fertility management, on-station and on-farm. In this case study, I specifically 
deal with the activities of the Kakamega team, which I assisted during several two-weeks 
support missions. 
The Kakamega team was based at the RRC of Kakamega (KARI), including two 
researchers: a livestock specialist and a soil scientist. Based on my Malian experience of 
how important it is to closely involve the extension staff, the team was enlarged with 
extension staff of the Ministry of Agriculture: a divisional extension officer and a field 
extension worker. The 3 teams of the pilot project formed a working group with the idea to 
regularly meet to review progress and to exchange ideas. 
An initial training-workshop was organised for the 3 teams of the pilot project, to review 
experiences in participatory research and PRA and introduce the concepts of participatory 
action research and farmer learning, specifically oriented toward soil fertility management. 
Based on the experiences from southern Mali, the process approach was introduced, starting 
with an initial diagnostic phase and moving on to a process of planning, implementation and 
evaluation of improved soil fertility management. 
3.4.3 The diagnostic phase 
Design 
The design of the diagnostic phase of the process approach was to a large extent based on 
the experiences from southern Mali. Both village/group level and farm-household level 
interventions were included. Insights obtained by farmers through in-depth analysis would 
be fed back into larger group discussions. Visual tools were emphasised for reasons of the 
high degree of illiteracy of the farmers and because they enable farmers and the intervention 
team to exchange experiences. Also standardisation of the implementation procedure and 
interview forms was sought, so as to make the outcomes of the tools easy to compare over 
time and among farmers who used the tool. 
'2 Moving methodologies 
Given the large diversity of existing practices and conditions, analysing the diversity within 
the community was central. The village territory mapping tool was slightly adapted to the 
western Kenyan conditions. As the landscape in western Kenya is strongly undulating, 
Village territory transect walking'30 was designed as an additional tool to analyse the village 
land use system. Its objective was to verify and clarify findings obtained from the village 
territory map. The analysis of the diversity of farmers' management practices, followed by 
classifying farms, as experienced in southern Mali, was adopted with several adaptations. 
Apart from these tools to analyse bio-physical diversity and differences in soil fertility 
management strategies within the community, a tool was designed to assess farmers' 
innovation and communication networks. Inspired by the work of Engel, Salomon (1997) 
the community organisation diagram as tool was designed. This was found important' 
because western Kenya is characterised by a large diversity of ethnic groups, clans and 
traditional organisations. Diagramming community organisations and analysing the 
functioning and links between the various organisations could yield insights into the 
villagers' organisational capacity to deal with the management of agricultural knowledge 
and information. With the decreasing number of extension staff combined with extremely 
low operational budgets, the methodology increasingly aimed at stimulating farmer-to-
farmer contact. 
As in the southern Mali case, the selection of test farmers had to take into account all 
diversity aspects; farmers of different farm classes, operating in different territory units and 
on different soil types. With the idea of building on farmers' local organisations, kinship 
structure and networks, the selection had to be based on the diagram of community 
organisations. Since the Kakamega team and the larger working group recognised that it 
would be an almost impossible task for research and extension services to develop and 
extend adapted technologies for the wide diversity of conditions, farmers experimenting and 
fine-tuning technologies themselves was viewed as an important component of the 
methodology (see design of implementation/experimentation phase). With the increasing 
references made to farmers' local experimentation practices and their discovery capacity and 
learning (Ruddell, 1994; Reij et al, 1996; Veldhuizen et al, 1997b) the Kakamega team 
wanted to include farmer's affinity for experimenting as a selection criterion to become 
'test' farmer. Thus, farmers who had experimented with new ideas during recent years 
would be identified. However, it was also recognised that farmers' experimentation often 
happens in isolation (Ashby et al, 1995) and that it might be useful to bring farmers' 
experimentation out of its isolation so that experiences and insights could be shared with 
other farmers. Moreover, test farmers were supposed to become the interface between the 
field team and the rest of the village, and play an important role in farmer-to-farmer 
learning. For this reason, farmer's ability to communicate was identified as another criterion 
for selecting test farmers. As the experience of southern Mali had made clear, it was 
important to involve the whole village community in the selection of the group of test 
farmers. To encourage the farmers in taking more responsibility, the idea was launched to 
form a committee representing the village, formed by the group of selected test farmers. 
All test farmers were supposed to draw RFMs in order to do an in-depth analysis of their soil 
fertility management strategies. The procedure was almost identical as the one used in southern 
Mali. The interview forms, on the other hand, were slightly changed. Locally irrelevant topics 
were discarded while new topics were added. Additional symbols were developed while 
others were changed on farmers* demand. Perennial crops received major attention, while 
activities related to livestock management on communal pastures received less importance 
compared to southern Mali. Since there are two growing seasons per year in western Kenya, 
adaptations were made so to cover only a six months period instead of a whole year. The 
diagnostic phase was closed by a concluding village meeting. 
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Execution 
At the end of 1997, the methodology test started with the diagnostic phase in the village 
Mutsulio, situated within the mandate area of the Regional Research Centre (RRC) of 
Kakamega. One year earlier, a general PRA had been conducted, revealing that soil fertility 
decline was one of farmers' major concerns. The Kakamega team, assisted by members of 
the two other teams, belonging to the pilot project, implemented the diagnostic phase. The 
fieldwork covered three days. At the end of each day of fieldwork, the participants 
evaluated the outcomes and prepared for the next day of fieldwork. 
Major outcomes and experiences 
Two groups of farmers drafted each a village territory map, showing a very similar picture 
of the village territory. Visualising the distinct soil types inside the territory unit proved 
however to be rather difficult. Farmers explained that as a result of the great variability as 
different soil types are found every hundred meters. Nevertheless, with the assistance of the 
team, farmers managed to depict the distribution of major soil types inside the village 
territory, starting with soil types that are found in clearly demarcated locations, such as: 
dark soils near riverbeds and red soils on the higher parts of the catenas. Farmers had no 
difficulties in pointing out the location of major farms inside the village territory. This gave 
a clear picture of the land units and soil types with high or low concentrations of farms, as 
an indication of smaller and larger farms inside the territory units. 
Village territory transect walking was a useful tool adding complementary to that obtained 
from the village territory mapping. Clear insights were obtained in the diversity and 
distribution of soil types, the land sub-division and sizes of farms, corresponding to the 
density of farms, as indicated on the map. Also, for all the soil types major the 
characteristics, management practices and constraints were identified. The latter enabled 
farmers and team to identify potential improvements specifically related to the different soil 
types (Defoer, Place, 2000). 
One group of farmers made an analysis of the village based organisations and village-
external organisations intervening in the village. The team could, however, not make the 
farmers understand the concept of the diagram and how to draw circles, representing the 
village organisations. As the team members had little experience themselves in making a 
diagram of village organisations, they were not in the position of providing the farmers with 
much support to actually make the diagram. Nevertheless, farmers produced membership 
lists for the ten identified village organisations and made an analysis of the 3 major village 
based organisations, including their major tasks, activities and major sources of 
information. Only one organisation was identified with an emphasis on agricultural 
activities, dealing with credit and agricultural inputs. This organisation may be useful in 
extending new information related to improved soil fertility management practices, as 
outcome of the action research programme. However, this organisation counts only few 
members, and thus has only limited impact. Most villagers are members of an organisation, 
often dealing with religious matters. Only few farmers belong to more than one village 
organisation, so there are few social ties that bind the organisations. 
As the number of farmers at the start of the analysis of management diversity was small, 
only one mixed group of farmers was formed, composed of women and men. Farmers 
identified several indicators of declining productivity of the land: (i) stunted plant growth, 
(ii) decreasing yields, (iii) soil colour changing from dark to light, (iv) the appearance of 
indicator plants of poor soil fertility, (v) the disappearance of plants characteristic for fertile 
soil, and (vi) soil compaction. Farmers identified a core group of practices that constitute 
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'good' soil fertility management. Soil conservation is considered a prerequisite for good 
land management. The combined use of organic and mineral fertilisers, timely planting and 
weeding, and crop rotation are other good soil fertility management practices. Farmers 
attribute differences in soil fertility management practices among farmers to factors such as: 
(i) labour, which is vital for implementing soil conservation measures, (ii) cattle to produce 
manure, and (iii) capital to hire labour and buy mineral fertilisers. Other factors such as 
courage, information, knowledge, and interest in trying out new techniques were also 
considered important as they enable farmers to improve their soil fertility management 
(Defoer, Place, 2000). 
The farmers classified all the farms in the village according to the way the land is managed. 
The classification distinguished three classes of farms, and was based on the practices 
identified as constituting 'good' soil fertility management, as well as the underlying factors 
that enable farmers to implement them. Box 3.11 presents the results of this classification 
and shows the distinction between the farm classes in terms of soil fertility management 
practices and related endowments. 
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.^mtrre: Defoer. Place, 2000 
Class 3 
No soil conservation 
Hardly use organic fertilisers 
Late planting 
Late weeding 
No crop rotation 
Less labour 
Zero to few cattle 
None/ very little cash 
Little courage 
Poor knowledge and information 
Although the team members tried to involve all farmers participating in the classification 
exercisl there was seemingly only a small number of farmers who acually took part. In the 
course of the exercise more farmers joined. As it became increasingly difficult to have all 
farmers participating, it would have been better to split-up into smaller groups of men and 
women. This might have resulted in accurate, gender specific information on how farmers 
classify farms. Moreover, as there was a long list of criteria, there was confusion 
which criteria to use for classification. It might have been better to select a limited number 
of key criteria and to do the actual classification, taking into accoun only t^hese key cn, e™ 
As many farmers are illiterate, visualisation (and symbol.sat.on) of these criteria on a flip 
chart, might also have avoided confusion. Given the large number of farms to be classified 
very Ihtlltime was available to systematically investigate the reasons for the placing each 
farm in specific class. 
The test farmers were selected by the villagers, who chose them on the basis of a number of 
criteria suggested by the team. The villagers first made a preselection of farmers who were 
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known in the village for their interest in experimenting with new techniques31 and who were 
known to be good communicators. When it came to the final selection they were asked to 
ensure that the selected test farmers were representative of (i) the three farm classes, (ii) the 
clans in the village, (iii) membership of village associations, (iv) distribution within the 
village territory, and (v) distribution of different soil types. The team facilitated the 
selection using the village territory map, kinship/clan list and the classification of the farms. 
Box 3.12 shows that farmers are able to select test farmers, using a number of specified 
criteria. 
Box 3.12 
Repartition of test farmers according to farm class, kinship (clan), soil 
Unit Sumber of farmers 
Farm classes 
- Class 1 12 
- Class 2 84 
- Class 3 88 
Soil type 
- Brown soils 175 
- Dark soils 129 
- Red soils 75 
- Murrain soils 57 
Village associations 
- member of 1 or more association 171 
- member of Kammoyo 6 
Whole village J 84 
The fpnoup of 15 selected test farmers was analysed to see whether the vil 
suggested by the PLAR team. The box shows mat the test farmers are we 
OYcr-Kfrescoted to Class 1. The 4 soil types are quite evenly distributed 
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iccount of the selection criteria 
•11 distributed among the farm classes, although slightly 
among the test farmers. 
Class I: Good soil fertility managers; Class 2: average soil fertility managers; Class 3: poor soil fertility managers 
Source: Adapted from Defoer, Place (2000) 
The 15 selected test farmers drew resource flow maps (RFMs) to make a detailed analysis of 
their current soil fertility management practices and to identify possible improvements. 
Although some of the team members were sceptical about farmers' ability to make RFMs, the 
experience shows that farmers are quite capable to represent and analyse their farms and depict 
the flows related to soil fertility management. Farmers were positive about the utility of the 
exercise and were motivated to continue the exercise until the map was completed, even if it 
took more than 2 hours. The analysis of the RFM took into account farmers' criteria for good 
soil fertility management and included the identification of possibilities for improvements, 
depending on the need for cash versus food crops, the availability of labour, transportation 
facilities, livestock and farmers actual state of knowledge and sources of information. A 
comparison of the RFMs made by farmers from Class 1 ('good' soil fertility managers) and 
Class 3 ('poor' soil fertility managers) reveals that the pattern of resource flows on their farms 
and the possibilities for improvements reflect the availability of resources (see Defoer Place 
2000). Immediately after returning from the field, the RFM and discussion/analysis made with 
the test farmers were transferred onto the pre-established recording forms. Later on the records 
were entered into a computer, using the ResourceKIT software in order to calculate nutrient 
flows and balances. 
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3.4.4 The planning phase 
Design 
As in the case of the diagnostic phase, the planning phase followed to a large extent the 
same set-up as for southern Mali, including two levels of intervention: the village 
community and the farm household level. However, in contrast with the Mali case, the team 
specifically looked at various ways to involve farmers in the search for alternative solutions 
for improving soil fertility management. One of the major reasons was that the team wanted 
to build on farmers' experiences and capacity in trying out new techniques. For this reason 
during the farmers' workshop, the team members had to avoid first bringing in their ideas on 
how to make improvements. On the contrary, the idea was in the first place to stimulate 
farmers* reflection on local ways of solving the problems identified, by exchanging 
information about experiments farmers had undertaken in the past. In the second place the 
team members would then bring in their ideas of possible interventions. Major attention was 
given to enrich the discussion by looking at differences and similarities between the 
viewpoints of farmers and those of the team. 
The Maseno team working on various low cost soil fertility management practices was a 
major source of ideas for alternative practices, but also local NGOs, assisting farmers in 
improving organic matter management, were consulted. As most of the farmers did not 
know about the improved practices suggested by the team, it was found important to 
organise exchanges and to bring the interested farmers into contact with farmers who 
worked since several years in collaboration with the Maseno team. 
After the farmers' workshop, all test farmers would be assisted in making a planning map. 
As in the case of the diagnostic RFM, necessary adaptations were made in the procedure 
and the interview forms. Thereafter, a concluding planning meeting was to be organised, 
first split-up per farm class to discuss possible improvements related to the specific 
characteristics of each farm class, followed by a general concluding planning meeting for 
all interested farmers of the village. 
Execution 
The planning phase as follow up of the diagnostic phase was implemented in the same 
village (Mutsulio) and started about two months after the completion of the diagnostic 
Phase, in the beginning of 1998. The planning phase considered crop residues of the 1997 
short rains and crop management of the 1998 long rains. In total about 5 working days were 
spent. As in the case of southern Mali, the steps (see Table 3.1) were not executed during 
one single period of 4 days but were spread over 2 weeks. 
Major outcomes and experiences 
During the farmers' workshop farmers identified several options for improved soil fertility 
management and in addition, the team members suggested alternative possibilities for 
interventions (see Box 3.13). Farmers were convinced that good soil fertility management 
first of all requires soil conservation, including terracing and contour farming. Farmers also 
suggested to work on techniques for improving the production of organic fertiliser. 
However, farmers complained about the high labour requirements for transporting organic 
fertiliser to the fields. This brought the team to the idea to suggest compost making near the 
fields. It was suggested to try out adding rock phosphate to increase the decomposition rate 
and quality of organic fertiliser. During the short rainy season, most fields are left fallow 
because of rains becoming increasingly unreliable. This made the team suggest the 
Possibility to improve the short rainy season fallow by replacing the natural grasses by 
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legume shrubs. As many soils in western Kenya suffer from phosphorus deficiency, the 
team suggested to supplement organic fertiliser with rock phosphate, a relatively cheap 
source of phosphorus. 
As the list of possible interventions contained now seven different types of interventions, 
the farmers were asked to do a prioritisation. This proved, however, to be quite difficult as 
most of the farmers did not know about most of the options proposed by the team. For this 
reason, the team presented and discussed for each option how it works and the expected 
results. During the prioritisation exercise, the team identified various criteria the farmers 
use when making choices. Subsequently, all the selected options were drawn up in a matrix 
and then briefly appraised against a number of criteria; those the farmers had mentioned and 
some additional criteria listed by the team (Defoer et al, 2000a). This exercise allowed to 
combine the viewpoints of the farmers and the team and helped farmers to understand and 
include various criteria in deciding on the improvements they wanted to try out. 
Box 3.13 
List of possible interventions identified by farmers and the team 
Pomikk intervention Smuree of Mem 
Terrace construction Farmers 
Contour fanning Farmers 
Increase quantity of organic fertiliser Fanners 
Composting near fields Fanners and team 
Improve quality of organic fertiliser Team 
Improved fallow Team 
Combine rock phosphate with organic fertiliser Team 
Terracing, in case labour is available, is limited to land with very steep slopes. Wbere slopes are less steep contour ploughing 
and farming suffices. The extension department has assisted farmers in implementing soil conservation techniques during many 
years. Improving fallow has been successfully uied out by ICRAF with farroers in villages around the town of Maseno. It 
involves sowing of a legume shrub species such as Crotalaria spp. Tephmsia spp or Sesbanm sesban between the lines of maize; 
during weeding in the long rainy season. After die maize is harvested the land is left fallow during the short rainy season. The 
shrubs are harvested and non-woody parts returned to the soil when the land is prepared for the next long rainy season. Soils of 
western Kenya are reported to have low available phosphorus content and farmers recopiise symptoms of P-defkiency on 
maize, such as stunted growth, dark ^ eeo leaves and reddish-purple leave tips. Supplementing organic fertiliser with rock 
phosphate can increase PLAR-use efficiency in crops. 
At the end of the workshop a list of possible interventions was produced, split-up according 
to farm class and specifying the necessary conditions for implementation (see Box 3.14). 
Farmers were informed that these possible interventions are not ready-made answers to 
their problems as they were to be tried out on a small scale in order to gain confidence and 
experience. The idea was launched that while trying out, farmers could make various 
combinations and adaptations according to their specific circumstances. 
As in the southern Mali case, the farmers were positive about the exchange visit, where they 
were able to see the effect of the alternative practices that had been presented by the team 
during the workshop. They were impressed by the effect of improved fallow on the yield of 
maize in the following cropping season. The explanations given by the innovative farmers 
had stricken them and also the fact that a large number of farmers in the village apply this 
technique. Farmers said that they were stimulated to undertake similar activities. Given the 
limited transportation facilities and finances, only the 15 test farmers could participate in 
the exchange visit. However, as proposed by the team, the group of test farmers organised a 
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village meeting to present what they had learned to the other farmers who could not 
participate in the exchange visit. 
Making planning maps proved to be much easier than making RFMs. Farmers had seemingly 
acquired experience in visualising their major enterprises, including farm fields and crops 
grown during the previous season and those they intended to grow during the coming season. 
All farmers proved to be motivated to visualise where they planned to implement some of the 
new technologies they had discussed during the farmer workshop and that they had observed 
during the exchange visit in Maseno. With the planning maps, the team members could give 
advice, adapted to the farmer's reality and the farmers had an overview of the sites where they 
planned to lay out experiment. As the same types of symbols have been used, the planning 
maps could be compared to the initial RFM, which allowed to better appraise the planned 
changes. Upon return from the field, the data of the planning maps were transferred onto the 
pre-established recording forms. Later on the records were entered into the computer, using the 
ResourceKIT software to calculate nutrient flows and balances. 
Box 3.14 
Options for improved soil fertility management ktontiftal during the formers' workshop, 
as a function of farm class 
Farm class CmdMomsfor implementation 
Soil conservation on eroded slopes 
Make terraces 
Make contours and bunds; contour ploughing 
Production of organic fertiliser/biomass on farm 
Increase quantity of manure: straw bedding 
Increase quantity and improve quality of manure 
Produce compost near fields 
Improve fallow 
Produce biomass: Tithonia 
Combined use of organic and mineral fertiliser 
_ Combine use of organic fertiliser and rock phosphate * * P-poor soils 
Class 1: Good soil fertility managers; Class 2: average soil fertility managers; Class 3; poor soil fertility managers 
























Fallow in short rainy season; Labour 
Labour 
The planning maps made by the test farmers of each of the farm classes were used to 
prepare the meetings with farmers of the distinct farm classes. A list was made of the types 
of interventions which the farmers of that class intended to implement, indicating the 
number of farmers for each of the activities. Subsequent to the presentations of the lists by 
the test farmers, the non-test farmers were invited to join and add their names to the list. 
However, as the non-test farmers had not participated in the exchange visit and did not 
make a planning map, they had some difficulties in deciding on the spot which types of 
activities they were interested in. Most of them suggested to learn from the test farmers 
during the first season and try out the techniques on their own farm during the following 
season. 
The lists of the 3 farm classes were brought together to have an overview drawn up 
in a matrix showing the names of the farmers (both test and other farmers) and the 
corresponding experiments and activities. The matrix was kept by the farmers who attended 
the planning meeting. Fanners then discussed the technical and organisational implications 
of the activities, acreed on how to organise the necessary inputs, and decided on the dates 
for starting the'implementation/experimentation phase. All activities together formed the 
farmers1 action plan, drawn up in the form of a timetable, which was left with the group of 
test fanners. 
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3.4.5 The implementationlexperimentation phase 
Design 
In contrast to the southern Mali case, experimental work done by farmers became a key 
element of the approach adopted in western Kenya.32 This field team wanted, in the first 
place, to investigate farmers' local experimental capacity. Secondly, the team was of the 
opinion that the quality of farmer experimentation could be improved by providing a 
systematic framework with a minimum set of standard rules. For this reason, experiment 
design meetings were prepared to assist farmers in clearly defining objectives and 
hypotheses for the experiment(s) and to help them improving design, monitoring and 
evaluation of the experiment(s). Starting by identifying farmers' views, the idea was to add 
complementary insights and subsequently to jointly agree on the design of the experiment 
and on the procedures for monitoring. On the basis of the agreed design, demonstration 
procedures for the lay out of each of the experiments were developed. Monitoring forms 
were developed to register the indicators and farmers were provided notebooks to register 
relevant information. 
Execution 
The execution of the implementation/experimentation phase took place during the long 
rains of 1998. For each of the planned experiments, a design meeting and a demonstration 
of its lay-out was organised for all interested farmers (test and other farmers). Farmers laid 
out the experiments on a small scale on their own farms and received small quantities of 
inputs and assistance from the team on their demand. Farmers and the field team monitored 
the experiments regularly. At the end of the cropping season, a field day was organised for 
neighbouring villages and the field team analysed the results of the experiments which were 
subsequently presented to the farmers. 
Major outcomes and experiences 
In the beginning, the experiment design meetings were organised separately for each of the 
3 farm classes. However, this proved to be inefficient, as in many cases the same 
experiments were planned by farmers of different farm classes. For this reason, only one 
meeting per type of experiment was organised subsequently, and all farmers who had 
planned the experiment, whatever the class, were supposed to participate. 
Starting with a clear formulation of experimental hypotheses, farmers proposed how 
they wanted to try out the new techniques. The exchange visit and the discussions among 
the test farmers and with the farmers of Maseno were very useful and helped farmers to 
state their expectations (see Box 3.15). Then, farmers made proposals how to experiment 
with the new techniques and depending on the outcomes, the team made suggestions for 
improvements. Box 3.15 makes clear that this may concern specific treatments control 
plots, arrangements of the treatments and niches for the new practice within 'farmers' 
current management strategy, which often determined the size and site of the experiment. 
During the experiment design meetings, farmers also discussed possible indicators 
for success, potential constraints or indicators of poor performance and factors that may 
influence the performance of the treatments. They further elaborated on ways to observe, 
measure and register information. As in the case of the design of the experiment, the team 
added considerations for appropriate monitoring, when needed (see example Box 3 16) The 
exchange of views between farmers and team generally led to a consensus on how to 
monitor the experiment(s), and agreement on the roles and responsibilities of the farmers 
and team. All the experimenting farmers were given a notebook to record information they 




Experiment design for Improved follow as commonly agreed by tfte farmers and the team 
during an experiment design meeting in Western Kenya 
Farmers fimmlated tkefoUtmimg objective for the experiment 
• To improve the natural restoration of soil fertility (fallowing) by adding a nitrogen fixing species. 
Farmers f&rmmimei the following hypotheses 
• If we install improved fallow then soil fertility will be rapidly replenished. 
• If we install an improved fallow with legume shrubs, we will produce more fuel wood 
• If we try out two species of legume shrubs* we will be able to choose me best option or combination. 
for i 
• In the long rainy season sow legume shrubs between lines of maize after the second weeding. 
• Three species of legumes will be sown next to each other. 
• After the maize harvest leave legume shrubs on the field during the short rainy season. 
Tlte team *$ comffiememimy suggestions for tke design of the experiment 
• Apart from the three species sown next to each other, a small plot will be left under natural fallow, as control plot; so the 
experiment consists of four treatments. 
• To observe the effect on the improvement in soil fertility, the yield of the next long rainy maize crop should be determined. 
Therefore, the following action can be undertaken: 
- Harvest legumes before the next long rainy season. 
- Sow maize on the three plots in the next long rainy season. 
• To increase the effect on the improvement in soil fertility, it is best to choose a plot wirti a poor soil fertility status. 
• As this is an experiment, small plot sizes should be chosen. 
Source: Adapted from Defoer (1998b) 
Box 3.16 
Monitoring elements tor improved tallow as commonly agreed by the farmers and the team, 
during an experiment design meeting In Western Kenya 
Farmers' indicators for success, 
• Growth of the legume shrubs. 
• Quantity of wood produced by the legume shrubs. 
• Fertility of roe soil: colour and texture of die soil. 
*ne team'% complementary- suggestions, 
• Wood production in terms of yield per shrub species. 
• Fertility of the soil: yield of maize, sown in the following (long rainy) season. 
rmemiml constraints as Memtifiei by tke farmers. 
• Knowledge of how to sow, cultivate and incorporate the leaves into the soil. 
• Risk that tree seeds will not germinate. 
The temm *s complementary- suggestions. 
• Labour for sowing and snipping the leaves. 
Factors t§mt cm determine performance. 
• Low and erratic rainfall can hinder gcfmination. 
*** temm 'g complementary i 
* Soil type will influence plant powth. 
v^rvimg], measuring and registering, according to ike formers. 
• Weekly observing Ac plots individually. 
* Wei^i the wood produced and maize produced in subsecpient year. 
• Register in notebook: lay out, dates of sowing, harvesting, performance of trees and maize, abnormal signs and weight. 
The i 
• Lay-out and management of experiments: plot sizes, (fates, possible inputs used. 
* Crop performance and development: density, pest infestation, yields. 
Register on pre-established monitoring forms. 
Source: Defoer (1998b) 
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During the course of the experiments, farmers regularly monitored the experiments and 
used their notebook to register information. For example, farmers recorded how the 
experiment was laid out and managed, and made notes on crop performance in terms of 
plant growth and colour, pest damage, and crop yields (see example Box 3.17). The 
information gathered by the farmers was generally qualitative and recorded irregularly, 
depending on the farmer's curiosity and available time. In most of the cases farmers did not 
stick to what was agreed upon during the experiment design meeting. Farmers explained 
that they had forgotten which indicators they had to monitor, as decided during the 
experiment design meeting. The team regularly visited the experimental sites to assist the 
farmers in monitoring and to collect additional information, as agreed upon during the 
experiment design meeting. The team used pre-established recording forms to register the 
information. 
Box 3.17 
Farmtni monitoring •xptrimtnte 
In an experiment using fertiliser with rock phosphate, farmers recorded how crops respond to different treatments. Their 
indicators for crop performance were the 'relative strength* of the maize plants and their colour (darkness). They also registered 
the total production of the field and the dates of crucial operations, such as planting, weeding and harvesting. The farmers 
believed that other factors could also influence crop performance, and they started monitoring them too: soil type, shortage of 
rainfall and pest attack. As the farmers are also interested in the economic aspects, they noted the extra time it takes to apply 
manure and rock phosphate compared with a single application of mineral fertiliser. 
Source: Adapted from Defoer et al (2Wki) ^ ^ 
To stimulate farmer-to-farmer learning, the team proposed the test farmers to regularly meet 
and exchange information and insights while visiting each others' experiments. The idea of 
forming a farmer committee, as initiated at the end of the diagnostic phase was brought up 
again and farmers agreed that the committee had to take the lead in organising such 
gatherings. A chairman and secretary were elected and an agenda of committee meetings 
was established. The team suggested to meet regularly and proposed that the secretary 
would make the calls for the meetings, while the chairman would be responsible for 
preparing the agenda and chairing the meetings. In practice, the team assisted the chairman 
and secretary in developing the agenda and organising the meetings. As such, several 
committee meetings took place, and farmers' experimental plots were visited at these same 
occasions. Most test farmers participated regularly in the meetings. They made clear that 
discussing with colleagues and visiting each others' experimental plots help gaining new 
insights. The fact that the experiments had been designed together, allowed the farmers to 
compare the performances and results obtained from each others' plots. 
As the team wanted to stimulate farmers in taking the lead, they proposed to gather without 
the assistance from the team. Although the farmers agreed in organising and holding the 
meetings without assistance from the team, the farmer committee only occasionally met. At 
an individual basis, on the other hand, several farmers continued to visit each others' 
experiments. 
Discussions with farmers revealed that several committee members mistrust each 
other. Information from colleague farmers, especially if they are not from the same ethnic 
(sub-)clan or larger family, will not be automatically accepted as trustworthy. However, 
farmers will not openly show their doubt about the validity of the information, but will seek 
for confirmation from members of the family or their social network. As social networks in 
Mutsulio village, characteristic for the Luhya ethnic group, are rather 'thin' (see Section 
3.4.3), farmers have relatively few options to confirm the integrity of information received 
from colleague farmers. As a result, communication beyond the family and social networks 
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is rather inefficient.33 Personal interests and motivations are often left unspoken, beyond the 
boundaries of the family or clan. This potentially leads to misunderstandings among 
committee members. For the same reason, committee members may doubt about the 
underlying motives of the chairman and secretary when they intend to organise a committee 
meeting. Farmers said that if outsiders, for example the team, organise gatherings, it is not 
the farmers who take the initiative and therefore there is no reason to be suspicious about 
the trustworthiness of the meeting. Farmers also said that during meetings organised by 
outsiders, farmers often 'hide' their mistrust, because they know it is not a very honourable 
attitude.35. 
Moreover, farmers seemed to question the usefulness of learning from each other 
especially when the subject is not well defined. Coming together to visit each other's plots, 
without a specific agenda, but only with the expectation to learn from each others' 
experiences, did seemingly not respond to an urgent need. As farmers have a multitude of 
activities, meeting each other without a specific agenda was clearly not on their priority list. 
On the other hand, in case the field team organised the meetings, farmers were more 
convinced of the potential gains, motivating them to participate. 
For each of the experiments, the data collected by the team were compiled and processed. 
However, monitoring information registered by the farmers was not systematically 
exploited and the team mainly restricted data analyses to agronomic aspects. During farmer 
meetings after closing the experiments, the team presented the outcomes of the analyses and 
individual results were compared to identify factors explaining differences obtained by the 
different farmers. Treatments were generally compared by pair-wise ranking. This allowed 
farmers to make choices of treatments to be included in follow-up experiments or 
implement the 'best' practices on a larger scale. 
3.4.6 The evaluation phase 
Design 
The evaluation phase followed to a large extent the set-up developed in southern Mali. After 
the introductory village meeting, the test farmers transferred their planning map into a map 
of implemented activities and evaluation sessions were held per farm class and for all 
experimenting farmers. 
Execution 
The evaluation phase took place about one month before the end of the long rainy season of 
1998. At that moment farmers had started implementing most of the planned changes, while 
the follow-up planning phase could start 'in time'. Diagram 3.5 presents details of the 
evaluation phase. 
Major outcomes and experiences 
Box 3.18 gives a summary of the experiments farmers planned and implemented. Class 2 
and Class 3 farmers were more ambitious in their planning than the Class 1 farmers. 
However, the differences between the classes are less marked when it came to actually 
implementing the plans. The main reason given for not implementing some of the 
experiments (particularly the improved fallow and growing Tithomd) was lack of labour. 
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Box 3.18 
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During the evaluation sessions, farmers made clear that they gained useful insights in how 
farming is organised. They also explained that they are able to diagnose problems and plan 
alternative ways of solving them, and that they had learned several new farming techniques. 
Farmers were especially positive about the fact that the team had closely involved them in 
the planning and design of the experiments; this was their first experience. As in the 
southern Mali case, fanners appreciated planning and evaluating on paper, using farm maps. 
Planning maps helped them to organise their work and motivated them to take action as 
planned. With the map of implemented activities farmers could evaluate the progress they 
had made and subsequently improve planning for the coming season, using a new planning 
map. 
3.4.7 Continuing the planning-experimentation-evaluation process? 
Design and execution 
The process approach was initiated in Mutsulio at the end of 1997 and covered crop residue 
management of the short rainy season of 1997 and the crop management of long rainy 
season of 1998. Before the end of the long rainy season of 1998, the team started a new 
planning-experimentation-evaluation cycle, dealing with crop residue management of the 
long rainy season of 1998 and crop management of the short rainy season 1998. 
No major adaptations were made in the design of the phases, steps and tools. As in the case 
of southern Mali, farmers' enthusiasm about map making stimulated the team to focus the 
action-research process on test farmers making planning maps and maps of implemented 
activities. The team participated in the testing of the ResourceKIT software for nutrient 
flow analysis. Although the methodology focused on map making and nutrient flow 
analysis, the team continued intensifying farmers' involvement in the search for alternative 
management practices, and design, monitoring and evaluation of experiments. 
Despite the encouraging results, the field team activities stopped at the end of 1998, after 
one year of action research. KARI-NLO decided to stop its technical and financial support 
because the Kakamega team was not able to fulfil the agreed administrative requirements. 
Despite many request of KARI-NLO, the field team did not manage to submit a progress 
report while financial justifications for expenses were lacking. When KARI-NLO did not 
provide a financial instalments for the first quarter of 1999, the field team had to postpone 
fieldwork because of lack of fuel for transport and daily subsidence allowance. 
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Major outcomes and experiences 
Farmers and the PLAR team gained confidence in using the farm mapping tool to plan and 
evaluate alternative soil fertility management practices. Farmers made clear that mapping 
on one single sheet of paper allows to focus the discussion on the crucial management 
practices and to draw attention on major shortcomings in farming. Even when map making 
exceptionally took two to three hours, farmers were motivated to complete the map and 
elaborate options for improvement. Some of the farmers even made their map all over again 
after the PLAR team had gone. In the meantime, the PLAR team transferred the farm-map 
data onto recording forms and entered these into the ResourceKIT software. 
With the information from the RFM and planning map/map of implemented activities of the 
long rainy season of 1998, nutrient flows and balances were calculated.37 As in the southern 
Mali case, nutrient flow analysis helped to understand the functioning of the farming 
systems. Box 3.19 shows the partial potassium balances of typical farms of Class 1 and 
Class 3 at the level of the farm and of the crop production system. 
Potassium balances are positive for the farm as a whole, mainly because animals harvest a 
large amount of potassium while grazing outside the farm. However, the decline in grazing 
on communal pastures will threaten this source of input. Compared to the farm system, the 
crop production system seems to be in more imminent danger, as partial balances are 
negative. Nutrients in Napier grass and crop residues fed to the animals constitute a major 
flow of potassium leaving the crop production system. There are obviously significant 
losses within the animal production system as only a small amount of potassium returns to 
the crop production system through manure. Improving the handling of manure, including 
animal and human excrements could contribute to improving the partial balances of the crop 
production system. This is in line with the focus of the action research on improving on-
farm management of various sources of organic matter. External potassium inputs into the 
crop production system are also limited, as the currently available mineral fertilisers in 
western Kenya do not contain potassium. ICRAF has recently started to study the effect of 
different doses of potassium fertilisers on crop production. 
Box 3.19 
Partial potaaatam balancaa of tiia farm ayatam and of tha crop production ayatam 
for a typical Claaa 1 and Class 3 farm; 1998 
Class 1 farm Class 3 farm 
Partial poiasshim balance oftfae form (kg) + 8 5 + 3 1 
Lj*artial potassium balance of the crop production system (kg/ha) :£! ^2_ 
Potassium balances at the farm level are positive; for the Class I form the balance is more than the double than for the Clam 3 farm. 
Toe potassium balances at the level of the crop production system are oeg^^^ 
^ negative as for the Class 3 farm. 
Class 1: Good mil'fertility managers; Class 2: avemge mil fertility managers; Class 3: pwr soil fertility managers 
Source: Adapted from Defoer, Place (2000) 
Looking at the partial potassium balance of the farm (Box 3.19), farmers seem to have been 
correct in classifying these 2 farms. However, looking at the partial balance of the crop 
Production system, the Class 3 farm seems to perform better than the Class 1 farm. The 
major reason for this is that the Class 3 farmer does not produce Napier grass, as he has 
only few cattle. 
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A short visit to the research village, one year after the activities had stopped gave some 
interesting insights, when farmers demonstrated the progress they had been making. 
Notwithstanding the team's absence from the village during one year, most of the test 
farmers have continued experimenting with the technological innovations new to them. For 
example, farmers have been experimenting with producing compost, using various sources 
of organic matter available and produced on-farm. They have also continued experimenting 
with rock phosphate which they now combine with various other types of fertilisers (both 
organic and mineral) on beans and vegetables, and organised the distribution of rock 
phosphate through the network of local shops. Not only the test farmers who had been 
directly involved in the process are increasingly experimenting new ideas. Other farmers are 
becoming aware of the alternative practices through contact with former test farmers, and 
some of them have started to copy the successful experiments. Box 3.20 presents an 
overview of the activities that were implemented by the farmers, both test farmers and other 
farmers. Some farmers made clear that their farming strategies have really changed, 
especially in case of the less endowed Class 3 farmers. Enthused by the success of the new 
techniques experimented on a small-scale, farmers decided to use these techniques on a 
larger scale. This is for example the case for the use of rock phosphate on cabbage. The new 
techniques (such as composting or using rock phosphate) demanding more capital and 
labour has motivated them to start growing cash crops such as vegetables, which, in some 
cases, have yielded sufficient income to buy a sheep or a cow. As such, the participatory 
action research has the potential to make substantial changes in farmers' management 
strategies. Box 3.20 also makes clear that the activities undertaken are not restricted to soil 
fertility management. Farmers said that with the improved soil fertility management 
practices in place, they can now better appreciate the effect of improved varieties; to do so 
they assess the performance of the improved varieties by growing them on plots with 
improved soil fertility management practices compared to plots without such practices. 
Overview of 
Innovations tested 
Number of farmers 
Soil conservation 
Improving the quantity and quality of manure 
Improved fallow 
Tithonia production 
Combining rock phosphate with organic matter 
Improved varieties of beans 
Improved varieties of bananas 
Improved varieties of sweet potatoes 
New castle disease vaccination in chicken 
Quantities of inputs used 
Rock phosphate (kg) 
Improved fallow seed (kg) 
Improved bean seed (kg) 
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without support from the field 
n-test farmers equally started 
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Farmers clearly expressed the usefulness of learning from each other. Seeing how a 
colleague farmer performs and discussing new ideas with farmers is much more convincing 
than being suggested what to do by extension staff. Moreover, farmers said that competition 
among farmers stimulates to take action. Farmers said that they had experienced the 
benefits of group learning when the field team assisted them in organising committee 
meetings. In practice, however, the committee has not been very successful in regularly 
meeting without assistance from outside. As I have argued before, organising committee 
meetings by farmers themselves seems to be hampered by lack of confidence among the 
committee members, poor communications, misunderstanding and lack of clear purpose of 
meeting as a committee. Nevertheless, farmers declared that the group learning experience 
motivates them to regularly discuss their achievements with friends or colleague farmers 
with whom they have built up confidence. This is, however, not done within the framework 
of the committee, but individually and on an ad hoc basis. The participatory action research 
programme had helped building this type of awareness, as farmers declared that colleague 
farmers are now seen as a source of information, more than before. Farmers now also know 
better the type of services they can expect from extension services and mentioned that they 
had been brought into contact with various new sources of information. 
Towards a new framework for intervention 
One year after the activities in Mutsulio had stopped, the Maseno team (as part of the pilot 
project on soil replenishment and re-capitalisation and technically backstopped by ICRAF) 
has taken the initiative to motivate KARI-NLO to renew its interest in supporting the 
participatory action research process. The Maseno team showed how successful they had 
been in using the tools to analyse diversity. More precisely, they had extensively used the 
diagram of community organisations, analysis of kinship structure, village mapping and 
farm classification to form about hundred farmer committees with representatives from 
different clans, groups, social networks, covering the wide range of socio-economic 
conditions that exist within the villages. At the same time, the Maseno team showed clear 
interest in the participatory action research process as a whole, being conducted in 
Mutsulio, and learned about its sustained impact, even when direct assistance is withdrawn. 
The Maseno team assisted the Kakamega team in reporting the findings of the first year of 
action research in Mutsulio (Rotich et al, 1999), which at last persuaded KARI-NLO to 
renew its funding. However, the following conditions were set: the activities would be 
coordinated by the Maseno team and under the responsibility of ICRAF, and the 
Programme would be implemented by field teams composed of selected extension staff, 
covering selected pilot locations of all Districts of western Kenya. 
With KARI-NLO's interest restored, a training-workshop has been organised for extension 
staff of 7 selected Districts/Divisions within western Kenya. The training-workshop was 
facilitated by members of the former Kakamega team who had been involved in the 
Mutsulio experience. The training-workshop comprised theory and practical aspects of 
Participatory action research, integrated soil fertility management and facilitation of farmer 
learning. Each of the 7 District/Divisions formed a field team, composed of extension staff 
°f the District and Division levels and local field extension workers. Representative sub-
locations were selected and the diagnostic phase of the process was executed in selected 
villages within the sub-locations. At the end of the workshop, each of the 7 field teams 
developed a work plan to continue the process, including the execution of the planning, 
implementation/experimentation and evaluation phases, following the steps and procedures 
a s
 experienced in Mutsulio. The field team also made budget allocations for all the 
activities. Given budget limitations and relatively high costs of the involvement of the field 
teams38, the number of days the field teams intervene in the villages had to be limited. As a 
consequence, major emphasis has been put on farmer-to-farmer learning. However, as 
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experienced in Mutsulio, it is not obvious for farmers to regularly meet as a committee, 
without assistance from the field team. For this reason, emphasis would be given to clearly 
demonstrate the benefits of group learning. The role of the coordination team (comprising 
staff members of KARI, ICRAF and the Ministry of Agriculture) was to assist the teams in 
the field and hold monthly progress/planning meetings with the field teams. The 
responsibility for the field work itself, including planning, budgeting, assisting farmers in 
the execution and evaluation, including technical and financial reporting was in hands of the 
field teams. 
The idea is that after 9 months of participatory action research in the 7 respective villages, 
the PLAR will be extended to other villages. To make it work, the approach to scale-up 
activities has to take into consideration the administrative and agricultural extension setting. 
The lowest administrative unit in Kenya is the *sub-location' and front-line extension 
workers generally operate at the sub-location level, comprising about 3 to 8 villages. The 
scaling up will start with field days organised in the 7 villages in which representatives of 
all the villages of the sub-location participate. Later on, when several farmer committees are 
being formed, 'sub-location committees' will be formed to disseminate information about 
new techniques, channel inputs that are required to implement the new techniques, organise 
credit, and facilitate farmers' training on issues related to sustainable land management. To 
ensure that such formations are institutionally acceptable, the committees will be linked up 
with existing government-led development committees. Within this framework, 
partnerships with all stakeholders are encouraged from both a research and development 
perspective. Such links may speed up the dissemination of new ideas and give researchers 
the opportunity to look at alternative approaches to networking. 
While the participatory action research has started in 7 District/Divisions in western Kenya, 
the interventions in Mutsulio were taken up again. As a way to stimulate learning and 
action without a substantial involvement of external agents, a group of 35 volunteer farmers 
(thus much more than the farmer committee) has been trained in planning map making. 
During a follow up meeting, farmers have put their planning maps together, which formed 
the basis for the elaboration of an action plan. Farmers are now assisted in making an 
appropriate budget for their action plan. In view of scaling up the activities beyond the level 
of the village, the farmer committee of Mutsulio has organised a field day for 
representatives of the villages of the sub-location. As a follow-up, the team, accompanied 
by members of the committee and the administrative head of the sub-location has made a 
sensitisation tour in all the villages of the sub-location. Thereafter, some of the 
neighbouring villages have made a request for assistance in setting up a farmer committee 
to start up improved soil fertility management activities. The team, assisted by committee 
members of Mutsulio, have now started a participatory action research process in 4 villages 
of the sub-location. A so-called 'quick' diagnostic phase is being implemented, taking only 
one day to form a farmer committee, using the territory map, farm classification and 
organisation diagram tools to take into account the diversity that exists within the village. 
As a follow-up the farmer committee is trained in resource flow map making and a farmers' 
workshop is organised. Afterwards, farmers are trained in planning map making, resulting 
into the development of an action plan. Members of the Mutsulio committee are assisting in 
all stages of the process. The idea is that the action plans are submitted to potential donors, 
for which assistance of the team will be provided. The experiences that are being gained 
will be used for the scaling up at the sub-location level within the 7 Districts/Divisions 
where the activities started recently. 
3.4.8 Macro-level analysis 
In this section I look at the methodology development with a more reflective observation 
mind (see section I of Kolb's learning model; Diagram 2.4), taking into account the field 
team - institutions interaction that has influenced the methodology development. 
The major differences with the process developed in southern Mali relate to the emphasis 
put on farmer experimentation and farmer learning. As the action-research process had 
become participatory with a focus on farmer learning, the name participatory learning and 
action research (PLAR) was adopted. With farmers' experimentation becoming central in 
the process and farmers searching for the best use of locally available resources, integrating 
the widest variety of possible source of fertility at farm level became central in the PLAR 
process. Inspired by the principles and objectives of integrated pest management (IPM) (van 
de Fliert, 1993; Kenmore, 1997), the term integrated soil fertility management (ISFM) was 
adopted.39 
Despite the encouraging results and farmers' motivation to take action as a result of the field 
team's interventions, KARI-NLO stopped funding the field activities of the Kakamega 
team. Since field interventions of the team, including fuel and daily allowances form the 
major cost, the field team could not continue the fieldwork. KARI-NLO argued that the 
"eld team did not satisfy its administrative requirement in terms of financial and technical 
reporting on activities.40 
One of the reasons for not producing a progress report was that the team felt 
uncomfortable treating outcomes of the activities. Indeed, the two team leaders, being 
thematic researchers (a soil scientists and a livestock specialist) of the regional research 
centre (RRQ of Kakamega were principally trained in analysing and reporting the technical 
findings of the experiments. However, when it became clear that the data could not easily 
oe handled using conventional data analysis packages, they were disappointed, despite their 
interest in field research. At the same time, the team members could not count on much 
support from their colleagues as most of them had much negative critique on how 
experiments had been conducted within the participatory action research programme. 
Indeed, most colleague researchers were familiar with so-called researcher-managed and 
farmer-implemented on-farm experiments (see Norman et al, 1995) in which farmers' 
involvement in design and monitoring is rather restricted in order to limit the influence of 
the environment on the performance of the technique tested and to obtain data that can be 
statistically analysed. They proved to be hesitant in acknowledging the value of experiments 
that were designed and managed by the farmers themselves. Although the field team often 
Presented how farmers' can take interest in designing and managing experiments 
themselves, colleague researchers of RRC-Kakamega kept a rather negative attitude against 
this type of experimentation. Most of the researchers had little experience with alternative 
methods of analysing farmer designed and managed experiments. 
Moreover, not the technical results of the experiments were of major interest in 
PLAR, but being a learning process, the effectiveness of PLAR had to be assessed in terms 
°f farmer learning and adoption and adaptation of new techniques. The field team 
researchers proved to have little affinity with methods of social research. They were not 
interested in making an assessment of PLAR, so as to demonstrate its impact. It was 
obvious that RRC-Kakamega did not provide an encouraging environment to experiment 
with participatory research methodologies. The major policy at RRC-Kakamega was one of 
technology development and not of investigating effective methodologies for farmer 
education and learning. The extension staff involved did not have sufficient authority to 
emphasise a more development-oriented perspective of PLAR for ISFM. As a result, both 
KARI-NLO and the PLAR team became frustrated not being able to fulfil each other's 
expectations. 
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Another factor of frustration relates to the lack of flexibility in programming and 
budgeting. Even though activity programmes, including budgets, covered only a three 
months period, in practice, many changes had generally to be made in the programme, as a 
result of farmers' demands. Given the inflexibility of the budgets, the team often had to 
reject farmers' requests or postpone them if possible. At the same time, changes in the 
programme were generally met with suspicion on the part of KARI-NLO, because they 
often involved more field work and thus more per diems for the field team members. ' 
KARI-NLO refused to acknowledge the importance of per diems as a way to top up local 
salaries, and to motivate field staff to improve performance. KARI-NLO insisted on strictly 
respecting programmes and budgets and following administrative procedures and reporting, 
while the field team was in need of support and understanding when confronting critics 
from the conventional research establishment of the RRC-Kakamega. 
Insufficient availability of transport, combined with poorly functioning of the 
organisation of transport was another source of frustration. Because cars were lacking, their 
use had to be planned a long time beforehand. This was, however, not always possible since 
most activities could only be planned after consultation with the farmers. Moreover, 
because of the lack of well-functioning car maintenance arrangements, the cars often had to 
be repaired in the morning, before leaving to the field, which did not permit the field team 
to arrive in time in the village. 
With the new framework for intervention, institutional arrangements have changed. 
PLAR is no longer headed by the regional research centre of Kakamega, but is now co-
ordinated at the regional research centre in Maseno, involving ICRAF's administrative 
procedures. It is assumed that logistics, and administrative and financial arrangements will 
run more smoothly. As the Divisional extension service, with relatively 'short' 
administrative procedures related to field operations, is in charge of the programme, it is 
expected that necessary changes in the programme can be more easily adjusted. 
Forming a functional farmer committee dealing with soil fertility proved to be quite 
complex. The field team managed to assist farmers in forming a committee, formulating 
objectives and organising meetings. With the field team's assistance, farmers increasingly 
considered the benefits of group formation and group learning. However, the farmers were 
not successful in organising committee meetings themselves. As Mutsulio, a typical Luhya 
village, is characterised by few social links, apart from kinship, lack of confidence among 
the team members seem to have been at play. Moreover, the committee did not have a clear 
common purpose. Notwithstanding the importance farmers give to the soil fertility issue, 
exchanging information and insights concerning soil fertility management issues, proved 
not to be strong enough for a group to sustain, without assistance from the field team. On 
the other hand, farmers declared that, as a result of the action research programme and the 
team's sustained emphasis on learning from each other, they now consult each other and 
visit each other's plot much more than before. This happens in most of the cases on an 
individual basis. 
However, now two years later, farmers have formed themselves a group, to a large 
extent composed of former members of the committee. They not only discuss matters 
related to the experiments being conducted, they also look at broader aspects of farming and 
livelihood making. Their latest project is the development of a small irrigation scheme, 
tapping water from a river; an idea that has emerged as a result of investing more in 
vegetable growing in combination with increased use of organic fertiliser and mineral 
fertilisers (such as rock phosphate), introduced through the PLAR process. The field team 
has brought the group in contact with services to make a design and assess costs involved. 
Then next step is to look for co-financing. This evolution shows that it takes time for a 
group of farmers to gain confidence in each other and develop common purpose.42 
on 
1 
With the interventions taken up again in Mutsulio, after more than a year of interruption, the 
committee members are increasingly being engaged in assisting the field team in scaling up 
the activities to other villages and thus take the role of facilitator. On an ad hoc basis, the 
committee members seem to be willing to provide their services for free. One of the reasons 
is that the farmers are proud to show to their colleagues what they are capable at. Moreover, 
there may be relatives and close friends in the neighbouring villages for which farmers are 
willing to sacrifice a part of their time. However, if more of farmers' time is going to be 
involved in providing such type of services, the question will crop up of how to remunerate 
these farmers for their services. As it is the idea that the newly formed farmer committees 
of the neighbouring village of Mutsulio will submit action plans for funding, budget 
provisions will obviously be made for assisting these committees in designing experiments, 
monitoring outcomes, etc. As, in the mean time, committee members of Mutsulio will have 
proven their capacity in this, they may be requested to assist and be paid for their services. 
As such, committee members of Mutsulio may become 'competitors' with the extension 
services. 
• 
Farmers' active participation in the programme and activities undertaken, even without 
close assistance from the field team, together with ICRAF's encouraging experiences with 
the use of the PLAR tools, convinced KARI-NLO to expand the project towards 7 
Districts/Divisions, implemented by the extension service. Although this may be considered 
as an encouraging follow-up of the pilot project activities, there are some issues that require 
due attention. 
Given the budget restrictions, the field teams will clearly have to limit their 
fieldwork, as this forms the major part of the budget.43 At the same time, the programme 
aims at emphasising farmer-to-farmer learning. However, the Mutsulio experience has 
made clear that it can take time for farmers to value learning from each other, and that even 
more time is needed for farmers to organise committee meetings themselves. For this 
reason, there is time needed for field teams to invest in demonstrating the usefulness of 
committee meetings, emphasising farmers to take the lead. In the beginning, farmer-to-
farmer learning may therefore require more investment (and budget) as what is presently 
Provided. But, what are the risks then of less team involvement? It may be that insufficient 
time will be dedicated to illustrate the usefulness of farmer experimentation and learning 
from each others' experiments. As a result, the Mutsulio experience may not be repeated 
and the programme will stop after the initial period of 9 months because the farmer 
committee does not function. Another possibility is that farmers form an alternative 
committee, composed of a group of farmers who are relatives or who have been friends for 
a
 longer time, and who are therefore not hindered by mistrust. Although at first sight this 
^ay be considered a valid alternative, the question is to what extent such a committee is 
likely to be representative for the diversity that exists within the village? In other words, 
will such a committee include farmers that are representative for the wide range of 
Prevailing soil fertility management strategies or will its composition rather be biased 
towards farmers who were classified among the 'better' soil fertility managers. That would 
include that the 'poorer' soil fertility managers, with less resources, do not participate in the 
Programme with the inevitable consequence that the gap between 'better' and 'poorer' 
becomes bigger. 
As in the case of southern Mali, the pilot project had indirect effects across the boarders of 
western Kenya. For example, the methodological tools that have been developed within the 
western Kenya case have been used during training programmes organised for researchers 
and development workers involved in the African Highland Initiative (AHI) programme 
executed in Uganda Tanzania, Ethiopia, Madagascar and Kenya, under the umbrella of 
ASARECA. Some of the tools are now being applied by field teams involved in the AHI 
Programme. Another example of spill-over effect is linked to the training programmes 
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provided by ICRAF staff who were member of the pilot project. These training programmes 
are implemented in sub-stations of ICRAF in Uganda, Burundi and Zambia and include the 
use of the methodological tools developed within the western Kenya case. 
3.4.9 Conclusion 
The western Kenya case was based on the experiences of the southern Mali case. Based on 
a well-documented perception of the situation, a framework for improvement was adopted, 
including the composition of a field team composed of both field researchers of the regional 
research centre in Kakamega and extension workers of the Ministry of Agriculture. The 
field team was also part of a larger working group, forming a project that was composed of 
3 field teams, including collaboration with an international research institute (ICRAF) 
working closely with the national agricultural research institute (KARI). On the basis of the 
process approach, developed in southern Mali, the field team slightly adapted the procedure, 
methodological tools and their accompanying interview forms to the prevailing conditions. 
At the same time, more emphasis was given to the social aspects of farmer organisations 
and networks, for which a 'new' tool was designed; the diagram of village organisations. 
With the recognition that adoption of new techniques to a large extent depends on farmers' 
socio-economic conditions and given the great diversity of these conditions in western 
Kenya, the team acknowledged the need to intensively involve farmers into the search of 
alternative management practices. For this reason they emphasised farmer experimentation. 
The team developed methods to closely involve farmers in the design and monitoring of 
experiments, which was highly appreciated by the farmers. To increase farmers' 
involvement in the process, a farmer committee was formed, composed of the test farmers. 
As long as the team provided assistance, the committee regularly met to monitor progress of 
the activities and learn from each others' experiences gained while experimenting. 
However, when the field team left the organisation of the committee totally open to the 
farmers themselves, factors such as mistrust, misunderstanding and lack of managerial skill 
hindered farmers to continue regularly meeting as a committee. At the same time, the 
researchers found many difficulties in reporting upon the field activities as they did not find 
many points of contact with the conventional way of reporting and they were often 
criticised by their colleagues. As a result of many frustrations the project stopped. However, 
a grain was sown as farmers of Mutsulio, where the activities had started took up self-
discovering, innovation and exchanging views with colleagues as part of their farming 
business. While this happens mainly on an individual basis, a group of farmers, mainly 
composed of committee members, continued meeting and has recently set up a project to 
development a small irrigation scheme. In the meantime, the Maseno team of the pilot 
project gained considerable experience in exploiting the methodological tools for diversity 
analysis. Both, farmers' active participation and the Maseno experience have been 
instrumental in setting up a project to expand the PLAR experience to 7 Districts/Divisions 
within western Kenya. This project is now being implemented by the governmental 
extension service of western Kenya. 
3.5 The Marakwet case 
One year and a half after the start of the Kakamega case I was asked to assist the semi-arid 
rural development programme (SARDEP) based in Iten, Keiyo-Marakwet District in the 
Rift valley Province. As for the western Kenya case, my former experiences in 
methodology development helped me to assist the field team. More precisely, the 
experiences of southern Mali and of western Kenya were exploited to set up the Marakwet 
case. 
I follow a similar description as for the southern Mali and western Kenya cases, which is 
Dased on the analytical framework presented in Chapter 2 (Diagram 2.4). First, I describe 
tne Background and perception of the prevailing situation' (3.5.1), which relates'to Stages 1 
and 2 of the methodology development (reflective observation). Then, the 'Framework for 
improvement' is presented (3.5.2): Stages 3 and 4 of the methodology development (abstract 
conceptualisation). In contrast with the second part of the southern Mali case, and with the 
western Kenya case, I do not follow the sub-division of the process approach into phases 
but thereafter elaborate on 'Design' (3.5.3) and 'Execution' (3.5.4) of the intervention 
stages 5 and 6 of the methodology development: active experimentation). The micro-level 
analysis (Stage 7 of the methodology development: concrete experience) is treated in 'Major 
outcomes and experiences (3.5.5). Thereafter, I proceed with the description of the 
expanding PLAR for ISFM' (3.5.6), before embarking on the 'Macro-level analysis' 
IA3.7): Stage 8 of the methodology development process. 
3.5.1 Background and perception of the prevailing situation 
e Marakwet case took place within the framework of collaboration between the DGIS 
funded KIT support to the Kenya Agricultural Research Institute (KARI-NLO; Netherlands 
Liaison Office) and the DGIS funded SNV support to the semi-arid development 
Programme (SARDEP) based in Keiyo and Marakwet Districts, part of the Rift Valley 
rovince. With KARI-NLO's move towards demand-driven, client-oriented support to 
development services, on demand of SARDEP Keiyo-Marakwet44, a collaborative research 
Programme had started in April 1998. 
^ARDEp Keiyo-Marakwet developed a 'transect area approach' to facilitate the 
establishment of community based organisations, covering both the escarpment and 
highland zones, and the valley. Farms on the escarpment and highlands range from 0.5 to 2 
hectares and mainly involve subsistence crops (principally maize and beans), combined 
w! tn livestock and some cash crops, such as vegetables and fruits. In the valley, most land is 
stiH communal and extensive livestock keeping is dominant. Since all the valley's water 
sources come from the highlands and many valley farmers also own land in the highlands, 
there are obviously functional relationships between the highlands and valley (Anon., 
1999). SARDEP subdivided the Districts into 'transect areas', which are land strips covering 
fte valley bottom, the escarpment and highlands, with the idea that people who share an 
ecosystem have good reasons to plan in consultation with each other. Based on PRAs, 
community action plans were developed for the pilot transect areas. To implement the 
action plans, groups of farmers can form so-called 'project management committees' 
(PMCs), to develop a project proposal. SARDEP intensively stimulated the formation of 
£MCs but the idea is that, more and more, farmers themselves take the initiative to form a 
PMC. At the transect area level, the PMCs are organised into a 'transect area committee' 
(TAC),
 m a ( j e u p 0 f m e chairpersons of the PMCs , SARDEP staff and local administrative 
staff and chiefs. The TAC constitutes the link between the communities and SARDEP. With 
tJle
 creation of PMCs and TACs, SARDEP effectively involved the community into the 
Planning, implementation and evaluation of local rural development. In this context, District 
technical staff of governmental services, NGOs and private services were supposed to help 
developing PMCs and assist them in the planning, implementation and evaluation of 
deveIopment projects. 
pRAs conducted in the pilot transect areas (Kooijman, 1999) revealed that the escarpment 
a n d
 highlands zones are confronted with an increasing land degradation problem, 
characterised by soil erosion and soil fertility decline. Moreover, with an altitude varying 
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from 1,600 to 2,300 m.a.s.l., and annual rainfall between 1,000 and 2,100 mm, the severity 
of the problem varies considerably. Moreover, soils cover the spectrum from shallow, rocky 
and stony on the tops of the multiple hills, to moderately deep, sandy loam and deep loamy 
clay soils, generally found close to the streams and rivers (Muchena, Kibe, 1984). The 
natural vegetation of trees and bushes is almost completely removed for crop planting, such 
as maize inter-cropped with beans, vegetables and fruit trees. Livestock production is 
increasing, while free grazing has almost disappeared due to the decrease in communal 
grazing lands. Farmers therefore more and more invest in the on-farm production of fodder. 
However, there is a large diversity of how farming is organised, with farmers almost 
exclusively relying on subsistence farming, to others growing vegetable or fruits and selling 
milk produced by improved breeds fed on fodder produced on the farm. Farmers 
increasingly expressed their anxiety about the decrease in crop productivity due to 
continuous cultivation, leading to soil erosion and impoverishment of the soil, linked to 
limited use of mineral fertiliser, becoming increasingly expensive. SARDEP from its side 
did not have much experience in assisting farmers in aspects such as improving natural 
resource management. For this reason, PMCs dealing with soil fertility issues had not been 
formed yet. 
3.5.2 Framework for improvement 
Within this context and inspired by the western Kenya experience and literature 
references45, staff members of SARDEP requested assistance from KARI-NLO in setting-
up a participatory learning and action research (PLAR) process for integrated soil fertility 
management (ISFM). SARDEP was especially interested in the development of cost-
effective ways of extending agricultural practices, involving experimenting farmers and 
motivating members of the farming community to take a leading role in the exchange of 
farmers* gained insights and collaborative learning (Van de Walle, personal communication; 
Defoer, 1999a). The PLAR methodology was to be build into SARDEP's institutional and 
management set-up which is based on decentralisation of responsibility to local 
communities. If successful, the methodology would be adopted on a large scale within 
Keiyo and Marakwet Districts, both covered by SARDEP. 
In consultation with KARI-NLO, SARDEP formed a field team to develop and test the 
PLAR in the escarpment and highland zone of 'transect area M1, where farmers had 
manifested their interest in support for improving soil fertility management. In contrast to 
the southern Mali and western Kenya cases, where staff from the research services headed 
the field teams, the field team in Marakwet was co-ordinated by two staff members of the 
District extension office of Marakwet. This was in line with the SARDEP approach. In 
addition, the field team comprised two field extension workers. To support the team in 
technical matters, two researchers of KARI based at the regional research centre of Perkerra 
were added to the field team. The field team was to operate under the supervision of the 
SARDEP's management unit. 
3.5.3 Design 
The PLAR process was initiated and tested in quite a similar way as in western Kenya, 
starting with an introductory training-workshop for the PLAR team and assisted by me 
through short-term support missions. 
The diagnostic phase, including the steps and tools developed for western Kenya were 
slightly adapted by the field team to fit the specific conditions. 46 In practice, interview 
forms were adjusted where necessary. 
The western Kenya experience had made clear that farmers are keen on learning new soil 
fertility management practices. However, farmers did not spontaneously search for new 
ideas with their colleague farmers and sources of innovation proved to be rather limited in 
rural settings in western Kenya. It was made clear that if farmer learning was to be 
effective, a structured conduct is required. Inspired by the farmer field schools (FFS) 
approach developed within the context of integrated pest management (IPM), the idea of 
developing a curriculum for farmer learning geared towards ISFM emerged. Since it was 
not clear which learning themes require attention, the diagnostic tools were used to 
especially investigate on this. As such, for the most important diagnostic tools, interview 
forms specifically covered farmers' current state of knowledge and farmer knowledge gaps. 
Information on farmer knowledge gaps would form the basis to develop an adapted 
curriculum for farmer training in ISFM. 
As the agro-ecological diversity is comparable to the one found in western Kenya, both the 
village territory mapping and transect walking were used to analyse the village land use 
system. With the importance to be given to community involvement, in line with 
SARDEP's approach, it was essential to find out about farmers' local organisations and 
networks. The diagram of organisations and analysis of the kinship structure were thought 
to be useful in this. As in the southern Mali and western Kenya cases, an analysis was made 
°f the diversity of management strategies, including classifying farms. An important 
difference with the western Kenya case relates to the moment when the farmer committee 
was to be formed. As SARDEP puts prior attention to forming farmer groups who develop 
their own project proposals (the so-called project management committee; PMC), the 
formation of a farmer committee dealing with soil fertility management issues was to be 
initiated during the diagnostic phase of the PLAR process. The selected test farmers 
forming the committee would then make RFMs. 
In contrast with the other tools some important changes were made in the RFM. The PLAR 
team members considered the pre-established interview forms too rigid and overloaded with 
questions. They did not grasp the step-by-step wise procedure of assisting farmers in 
drawing farm maps. For this reason, the detailed pre-designed interview forms were 
replaced by lists of topics. The PLAR team members elaborated these lists themselves after 
in-depth discussions with farmers on elements to be covered in the map. Also small changes 
were made in the symbols, in consultation with the farmers. As there is only one major 
cropping season in the escarpment and highlands zone of Marakwet, the resource flows 
dealt with a 12 months period. 
As regards the planning phase, there were no major differences with the one conducted in 
western Kenya. However, with the emphasis put on farmer training in ISFM, the farmers' 
workshop and action plan did not only have to cover new techniques farmers decided to try 
out, but also topics farmers wanted to be trained in through more formal training sessions. 
Similarly, the implementation phase was not only to deal with assisting farmers in 
designing, implementing and monitoring experiments, but also with training sessions to be 
Provided for farmers, conform the committee's action plan. With the idea of stimulating 
farmer-to-farmer learning, the team initiated the formation of small groups of farmers who 
were to be trained by the committee members who had followed the training sessions 
Provided by the PLAR team. 
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3.5.4 Execution 
SARDEP proposed to test the methodology in the escarpment and highlands zone of 
'transect area M', where a PRA had made clear that farmers are keen on working on 
improved soil fertility management practices. Moreover, 'transect area M' is one of the four 
transects where SARDEP started developing its transect area approach, now characterised 
by a relatively well-functioning transect area committee (TAC). Based on background 
information, a field visit and discussions with the extension staff, the village Kapsumai was 
selected for testing and developing the approach. 
3.5.5 Major outcomes and experiences 
The team experienced that the availability of a cadastral survey can be useful when making 
a village territory map. Indeed, two groups of farmers (a group of women and a group of 
men) made village maps, using a cadastral map of Kapsumai and surroundings. First, all 
farms were located on the cadastral map. The map was subsequently completed by 
indicating major pathways, rivers, springs, the territory units, soil types, areas of land 
degradation, etc. The map made by the group of men was quite similar to the one made by 
the women. As in the western Kenya case, the transect walk provided information 
additional to the information generated by making village territory maps. The walk 
especially revealed that farmers have definite knowledge on soil characteristics and fertility 
status of the land. For example, black soils are fertile and turn red upon exhaustion and are 
then invaded by couch grass (Digitaria scalarum) and ferns, which are very difficult to 
control as weeds, and take over from Kikuyu grass (Pennisetum clandestinum), which 
farmer see as an indicator plant for fertile soil. On the other hand, discussions with farmers 
during the territory transect walk made clear that farmers have limited knowledge of the soil 
as source of plant nutrients. 
Kapsumai village is occupied by one single clan, consisting of 3 sub-clans, 28 larger 
families and 140 households. Making a diagram of community organisations showed that 
there are only a few traditional organisations in the village, with limited membership. 
These organisations mainly deal with helping each other during land preparation. On the 
other hand, there are some larger organisations more recently established that deal with soil 
conservation, vegetable growing and cattle management. These latter have been initiated by 
development organisations; one of them being SARDEP. Box 3.21 shows that in total 10 
organisations deal with agriculture in Kapsumai. However, only 27% of the farmers belong 
to one or more village organisations and only 5% (7 of the 140 farm households of the 
village) to more than two, leaving more than two third of the households out of any 
organisational structure dealing with agriculture. Moreover, there are three households that 
are member of 4 different organisations. The diagram of village organisations thus revealed 
that although at first sight the farmers seem to be quite well organised, with 10 
organisations dealing with agriculture, only a small part of the population is effectively 
linked through social networks (Chomboi et al, 1999). 
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Box 3.21 
m of community organisations In Kapsumai 
A,...: Village organsiations
 v i l , c o m m u n i t y 
l
o> ... txternal organisations & J 
•* Farms that are not affiliated to any organisation 
... .: Numbers of farms that are affiliated to organisations 
n*e are S village ofgnintions md 2 extern! organisations. 37 of the 140 form fcouieliolds being to one or mat vi 
gttunioiis and oofy 7 heuselxtltls ire member of more ran 2 agamsatianf. 
Smiree: Chamboi et al (1999) 
he analysis of farmers' soil fertility management strategies, including the farm 
classification was implemented without difficulties, revealing farmers' knowledge on signs 
ar
*d causes of soil fertility decline, traditional and new practices of soil fertility management 
and factors determining appropriate management. As in the case of western Kenya, the 
armers formed 3 farm classes related to the level of soil fertility management (for more 
details see Chomboi et al, 1999). 
Although farmers had been initiated in the formation of PMCs through SARDEP 
mterventions, they were not used to select committee members on the basis of a number of 
^ell selected criteria, thus forming a committee that is representative for the existing 
diversity of conditions. Nevertheless, the farmers of Kapsumai recognised the importance 
°f forming a representative committee taking into account selection criteria (see Box 3.22). 
'n practice, however, this not easy. For example, it was difficult to motivate Class 3 farmer 
One so-called poor soil fertility managers) to become member of the committee, despite the 
fact they represent the largest group of farmers.47 The same was true for the farmers who do 
not belong to village organisations. Again this is the largest group of farmers, but few of 
nem spontaneously proposed their candidacy to become a committee member. As a matter 
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of fact, the seven farm-households that are already member of at least two existing village 
organisations spontaneously proposed to become committee member. To ensure a 
representation of farmers with well-established social networks, the field team has 
motivated farmers who do not belong to any organisation, to become member of the farmer 
committee. At the end, a committee was formed, composed of 15 members, out of which 8 
did not belong to any existing village organisation, 7 belong to Class 1,4 to Class 2 and 4 to 
Class 3. The committee elected a chairman and a secretary. 
Box 3.22 
Criteria use to select a farmer committee for ISFM 
Selection criteria 
Farmers from each class 
Interest in experimenting 
Ability to communicate 
Farmers' information networks 
Landscape diversity 
The clan and kinship structure of the village 
Motivation and commitment 
Description 
The different ten classes are proportionally represented, reflecting the diversity 
of management practices and tie underlying factors influencing this diversity. 
As they wil be the core group testing innovstive alternative practices, the 
committee members wim interest in innovation and experimenting with new 
ideas we selected. 
Committee members will facilitate the leaning process between field team 
members and farmers, and farmer-to-farmer learning. It is therefore essential 
that they are good communicators and are respected in the village 
Most of the members from each class will belong to one or more village 
organisations. These organisations can help disseminate agricultural knowledge 
and infoimation, so if possible committee members are also to be members of 
the different organisations. Farmers who do not belong to organisations are, 
however, proportionally represented. 
The group includes farmers with fields in different parts of the landscape, some 
in units with a high concentration of farms and others in units with fewer farms. 
Committee members are representative for the major ethnic ^OI^JS, clans, 
lineage, large and nuclear tern families, and female- and male-headed 
households. 
Only tellers who have clearly expressed an interest in becoakg a test farmer 
are selected, as being a committee members demands a long-term commitment 
to the farming community and the PLAR team facilitating the process. 
Subsequently all committee members were assisted in making a RFM, using the topic lists 
covering a well-defined number of topics. As symbols had been established together with 
some farmers of the village, farmers could easily compare their maps during the concluding 
village meeting. However, as a consequence of not using pre-established interview forms, 
the maps contained few quantitative data and essential information was missing so that 
nutrient flow analysis could not be done using the ResourceKIT. 
The planning phase was basically conducted in the same way as that of the western Kenya 
case. However, the farmers' workshop and action plan in Kapsumai did not only cover new 
techniques farmers decided to try out, but also topics farmers wanted to be trained in 
through more formal training sessions. In fact, during the farmers' workshop the major 
constraints and farmer knowledge gaps were discussed, and related to this, topics for farmer 
training and proposals for experiments were listed. Farmers then prioritised the list of topics 
and experiments forming the basis of their action plan. Box 3.23 presents the action plan 
made by the farmer committee of Kaspumai. During the diagnostic phase, major knowledge 
gaps were identified and the PLAR team proposed adapted training sessions. Since the 
PLAR process started late compared to the start of the cropping season, only two 
experiments were planned, both related to vegetable growing and to the use of biomass 
produced on-farm. The first experiment aimed at investigating the effect of green manure 
from biomass widely available from two local shrubs. The second experiment was to assess 
the effect of two different doses of farm yard manure, compared to the conventional use of 
DAP. For each of the two experiments planned, three distinct activities have been specified. 
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As can be seen on the timetable, training sessions often coincided with the activities related 
to the experiments. 
Box 3.23 
Action plan made by the farmer committee of Kapsumai; May 1999 
Training sessions/topics 
...Soil physical characteristics 
...Soil chemical characteristica 
OfHanic " " " w gaaaficiwent 
Bt«nass manageo^ 
Soil erosion 
| pcsnai meetiiy 
J>mmmmtmQ of lay-out 
jtonitoring: field visits 
Werent doses ofFYM 
_De#ipi mectinp 
iJgg»»tr»tton of lay-out 
Soon after the planning phase, the PLAR team prepared training modules to cover the topics 
for farmer training. In total 5 training sessions were facilitated, covering the following 
aspects: (1) physical aspects of the soil, (2) chemical aspects of the soil, (3) organic matter 
management, (4) organic fertiliser production and green manure, and (5) erosion control. 
Non-formal adult education methods were used whereby lecturing was kept at a minimum 
giving priority to sharing experiences amongst the committee members. Special attention 
was given to visualise phenomena that are difficult to observe with the naked eye (see 
example in Box 3.24). At the end of the training sessions, the trainees were given a 
certificate, noting the training sessions they had followed and the subject matters they were 
trained in. 
Box 3.24 
Elements of the fa rm e r tra in in g session re la ted to chemical aspects of the soil 
The high solubility o f t nitrogen fertiliser compared to the low solubility of a phosphorus fertiliser can be demonstrated by 
Pouring water over both types of fertilisers. 
The relation between texture and water infiltration can be demonstrated by taking a soil ample, filled in a transparent 
recipient with boles in the bottom, on top of which a Quantity of water k poured. By measuring the amount and time it 
^ k « for i ie water to Aop out of Ac recipients, various soil types (and thus textures) may be compared with respect to 
infiltration. By referring to the high solubility of a nitrogen fertiliser, one can make clear that nitrogen fertilisers are easily 
leached in contrast with phosphorus fertilisers. For this reason, nitrogen fertilisers ate best applied as spit-doses. 
Source: Adopted from Defoer, 1999b 
The training sessions were alternated with experiment design meetings, demonstrations and 
monitoring sessions. In contrast to the western Kenya case, the PLAR team did not monitor 
fte experiments, since it was commonly agreed that monitoring was an exclusive task of the 
committee. The team had established monitoring forms for the farmers, covering indicators 
commonly decided upon during the trial design meeting. In practice, the team assisted the 
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farmers in monitoring through regular visits. During a preliminary evaluation session six 
months after the methodology test was initiated in Kapsumai, farmers made clear that they 
appreciated the combination of the more theoretical training sessions and the practical 
aspects of improved soil fertility management handled while experimenting. They also 
appreciated the fact that they have been trained in setting up and monitoring experiments. 
The actual composition of the committee slightly changed during the course of time. As 
some of the Class 3 farmers proved to be more absent than present during the meetings and 
training sessions, they were silently 'replaced' by other interested farmers. All new comers 
happened to be Class 1 and Class 2 farmers. When the committee members were asked how 
it comes that Class 3 farmers are less easy to convince to participate in the PLAR activities, 
they made clear that many of the Class 3 farmers are older farmers who show little interest 
in change and improving management practices. Another group of the Class 3 farmers 
seems to be socially 'isolated', as some of them have severe alcohol problems or 'refuse' to 
socialise with other farmers and are said to feel comfortable living a life that is different 
from 'common' life. 
As in the case of western Kenya, the farmer committee members did not manage to meet 
regularly on their own. Sharing new insights and knowledge without clear agenda and 
without assistance from the PLAR team was not considered a high priority48. However, in 
line with SARDEP's interest for low cost extension services, the PLAR team introduced 
farmer-to-farmer training, in which the committee members took a leading role, 
disseminating information and insights beyond the group of committee farmers. To make 
this happen, each committee member formed a small informal group of 4 to 8 members, on 
the basis of neighbourhood, friendship or kinship relationship. The informal groups met 
several times at the homestead of the committee members, while training was provided, 
using fact sheets produced by the PLAR team on the basis of the 5 training sessions. During 
these same events, the committee members explained their experiments and motivated the 
trainees to start trying out similar new techniques. In total, the 15 committee members 
trained 70 farmers of Kapsumai, without direct assistance from the PLAR team.49 This 
shows that farmers are willing to devote a part of their time to train colleague farmers, given 
the fact they have been trained themselves and therefore feel comfortable about the subject 
matters of the training sessions. 
Within the objective of making farmers less dependent on assistance from the PLAR team, 
the planning map was adapted in such a way that it can be used by the farmers all by 
themselves. Farmers who have been involved in making resource flow maps assisted by one 
or two PLAR team members, and who were initiated in the principles of the planning maps 
have received a simple handout that should allow them to elaborate planning maps on their 
own. Results show that farmers are indeed interested in making planning maps all by 
themselves and are successful in doing so. The planning maps have been brought together 
to develop an action plan, following a set of guidelines which were developed in 
collaboration with SARDEP. Conform the SARDEP approach, the action plan is now 
submitted to the TAC for funding. 
3.5.6 Extending PLAR for ISFM 
With 7 months of PLAR being in place in Kapsumai, the PLAR team and farmer committee 
discussed ways to scale up activities to other villages, so to expand the knowledge and 
capacity created within Kapsumai. As in the case of western Kenya, the scaling-up unit is 
the 'sub-location' level, the lowest administrative unit, grouping a number of villages and to 
be considered as an extension unit. Given the time-involvement of the PLAR team in the 
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set-up and continuation of the PLAR process, it is not feasible to repeat the PLAR process 
with the same intensity in a large number of villages of the sub-location. For this reason, a 
much lighter approach has to be adopted. 
As a first step, the committee held a field day for representatives of the other villages of the 
sub-location. The representatives were introduced to PLAR and the farmer committee 
explained the process they have gone through and elaborated on what they have learned and 
experimented. They also presented the activities of the farmer committee as a group. As a 
follow-up of the field day, the other villages of the sub-location may submit a request for 
assistance to SARDEP and subsequently a meeting will be planned to set up a farmer 
committee for the interested villages, as is being the case in western Kenya. The idea is that 
after the farmer committee has been formed they will prepare a work plan that will be 
submitted to the TAC for funding. The frontline extension worker, in collaboration with the 
farmer committee of Kapsumai will assist in setting up the committees in the other villages 
and in implementing the work plans on demand of these committees (Defoer, 2000b). 
3.5.7 Macro level analysis 
Although the activities have started on demand of SARDEP and have been implemented 
under the full responsibility of SARDEP, the involvement of SARDEP staff in the actual 
testing and fine-tuning of the methodology has been limited. Despite the many requests 
made by the field team to participate in field activities, training sessions and meeting, 
SARDEP generally explained its absence by an overloaded programme of work. As 
SARDEP was in the process of reorienting its programme, much time has indeed been 
allocated in fine-tuning SARDEP's policy and restructuring its organisational framework 
(SARDEP, 1999). As a result, however, SARDEP staff are not really familiar with the 
Principles, neither with the practical aspects of PLAR. At the same time, the field team 
experienced that farmers were becoming increasingly confused, as on the one hand, they 
had been informed from the very beginning that PLAR for ISFM was a SARDEP activity, 
but on the other hand, SARDEP seemed to be so little involved. Moreover, as SARDEP 
Projects (initiated by the PMCs) were dealing with external inputs, the farmers involved in 
PLAR did not understand why the PLAR team was so extensively promoting efficient use 
°f locally available resources, thereby neglecting -in the eyes of the fanners -, 'modern' 
agriculture, based on external inputs. 
With the SARDEP's plan of operations 2000-2002 being available (SARDEP, 1999) and 
referring to discussions held with SARDEP staff, it becomes increasingly clear that 
SARDEP has little affinity with action research and farmer learning through self-discovery. 
SARDEP puts major attention to the formation of project management committees (PMCs), 
who are supposed to formulate their own projects. Through publicity campaigns, using 
newsletters and posters, farmers are being informed about the possible services they can get 
from SARDEP. When interested, they have to form a PMC, formulate a project and submit 
a
 request for funding to the transect area committee (TAC). Subsequently, the TAC presents 
aH the proposals to the SARDEP head office, where the 'best' proposals are selected 
according to pre-set criteria, taking into account the budget implications. 
In principle this 'wait-for-demand' approach might potentially respond to farmers' 
needs for assistance. However, the guidelines for drafting a project proposal rurther state 
that projects have to fit SARDEP's objectives, if they want to be approved (SARDEP, 
1999). Moreover, having a closer look at the sectors of agriculture, livestock and agro-
forestry, SARDEP's Plan of Operations makes clear that the objectives strongly emphasise 
S1
'ngle technological improvements, aiming at increasing incomes from agro-based 
economic activities.50 Although farmers may be attracted to become market oriented, in the 
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case of small farming in Marakwet Districts a large part of the farmers is still in the stage of 
producing its own food to survive. By concentrating on market-oriented agriculture, 
SARDEP takes the risk of favouring farmers who have already passed the level of self-
sufficiency and who can permit themselves the 'luxury' of concentrating on market-oriented 
agriculture. 
Obviously, the PMCs and project proposals to a large extent deal with horticulture, 
irrigation facilities, intensive livestock management, all aspects of agriculture that heavily 
rely on external inputs. Notwithstanding the potential of external-input based agriculture 
that uses external inputs, in small-scale farming in Marakwet District (as in many other 
highland-based agricultural systems in Africa) substantial improvements of the living 
conditions can be obtained by better managing the resources that are available on-farm. By 
concentrating on market oriented and input-based agriculture, the already better-endowed 
farmers will have no difficulties in grouping a number of their colleagues to form a PMC 
and make a demand for funding their income generating project. Through the project they 
will most probably increase their income, thereby widening the gap with the majority of the 
farmers who are in need of support to produce food. Moreover, by concentrating on 
external-input agriculture, the potential of better exploiting valuable resources on-farm is 
likely to remain under-exploited. 
On the short term, the easy way is to arrange external inputs, thereby responding to 
farmers' call for aid and quickly obtaining visible project results . However, such 
development strategies have proven to be risky and unsustainable on the long term. Once 
projects promoting external inputs withdraw, the support and management of the delivery 
mechanisms collapse and farmers return to their traditional farming methods. The message 
is to critically assess needs formulated by the farmers and to motivate them to make the best 
of what they have actually available, however, without neglecting the potential benefit of 
additional sources. It takes more courage to assist farmers in discovering ways to improve 
management of resources available on-farm and to find out about new sources of 
information and eventually external inputs that can be useful. The end result is that farmers 
have learned and become informed about management options so that when they are 
confronted with new upcoming problems, they are able to look for solutions themselves. 
And this aspect of farming is especially important for issues related to natural resources 
management, such as soil fertility management. 
Following SARDEP's plan of operations, project proposals submitted by PMCs need to be 
gender balanced in terms of beneficiaries. If this is not the case, the projects have little 
chance of being funded by the TAC. While this is a valid criteria for funding; more 
attention should be given to limit bias towards the best-endowed part of the population, 
TACs should therefore finance projects that count a sufficiently large number of less-
endowed farmers. In practice, the formation of a PMC should be based on a farm 
classification, which is made on the basis of farmers' criteria of wealth or 'good farming'. 
Although it may be difficult to motivate less-endowed farmers to participate in PMCs, as 
was experienced in the case of Kapsumai, this should not be a reason for not taking up the 
challenge of better involving those less-endowed farmers in the PMC. When farmers are 
informed that this is a criterion for having a project proposal accepted, they will obviously 
pay attention to involve less endowed colleagues into PMCs. 
More fundamentally, SARDEP will have to become more sensitive to farmer learning 
processes. At this time, SARDEP seems of the opinion that issues in the domain of natural 
resources management can be treated in a similar way as agro-based economic activities. In 
practice, however, there is little chance that PMCs will spontaneously be formed to deal 
with learning to better manage the fertility of the soil and to better exploit the natural 
resources available. As SARDEP is likely to be known as an organisation that facilitates 
market-based agriculture, it is understandable that farmers will emphasise short-term 
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benefits and formulate PMCs accordingly. If SARDEP wants to support communities on 
aspects related to natural resources management, such as soil fertility, they will have, to 
make a clear distinction between such activities and the regular external-input based PMCs. 
Farmer committees will have to be formed that represent the existing socio-economic 
diversity within the community. As natural resources management is strongly knowledge 
based and since learning takes much time, the committees will need a longer-term 
perspective. Obviously, dissemination of information - presently considered by SARDEP as 
a major tool for Extension - will not be sufficient to motivate farmers to take actonjhe 
PLAR approach for ISFM as being experienced in Kapsuma. villageshouMtherefore 
receive SARDEPs major attention, as it may form an example of how to deal witi natoa 
resources management. As has fig^^SX S t f S l t a S 
^ ™ ^ S ^ ^ " ~ in'a relative* short period of 
time. 
3.5.8 Conclusion 
_, . . . ,„m m^ SARDEP} is the institutional setting where The sem -arid rural development programme (bAKUtn » ' . . * . . . . the third exnerience took olace The methodological framework, starting with an initial 
me third experience IOOK piacc. n
 nf Manning-imp ementation-evaluation, as 
diagnostic phase followed by a cych process of plarming P ^ ^ 
experienced in southern Mali and western Kenya naa Pr°v*' c0uthern Mali and 
been adopted. Although the methodological tools were thejameas in ^ ^ ^ 
western Kenya cases8 the actual i » « « ^ S S X ^ . ^ ^ f f i ^ ^ 
were developed by the PLAR ^ ^ S S the decreasing ^overageby the 
the extension service having the lea\af'°lSl^ZU\smg farmed within a farmer 
extension service, major attention ^ ^ ^ ^ ^
 In I m e with SARDEP. 
committee, to farmer learning and to farmer to arm 5^  ^ ^ 
policy emphasis on capacity ^ " ^ ^ 1 J " * " * In c o n t r a s t w i t h 
formation of a committee dealing ^ * ^ C ? tte f L e r committee for ISFM was 
SARDEP, project management ^ ^ ^ ^ Z c r s ^ of the village. Based on 
formed taking into account the ex ting ™«™™™ farmer learning was developed and 
tevacc^ottetog^^'g^
 f th£ farmerS( i n c l u d i n g all aspects of 
farmer experimentation was finally n,the tone^ ^ ^
 c o m m i t t e e 
designing and monitoring. As in tne ca* organising the meetings. For 
functioned quite well as long as the fie Id*am ^ ^ * Q ^ c o v e r i n g t h e 
example, farmers' attendance m tne nvc Although the committee was not 
curriculum developed by the field ^ T ^ ^ ^ b ! field team, most of its 
successful in organising meetings w l t h 7 ^ S ! S h e i r k n 0 W i e d g e beyond the boundaries of 
members formed small informal groups to extend their mowic g 
the committee. 
, A hv tnnic lists the farmer-made farm maps did not With the interview forms being replaced by ^p'c'.st^ ^ ^ ^ ^ ^ ^ 
include sufficient information to makes num
 nJ a n d e v a ] u a t i o n s e s s i o n s 
outcomes of such type of analysis can not wsusec, . ^ ^ ^
 mU F a r m e r s w e r e a l s o 
with farmers; something that had proven to DS assistance of the field team, as a 
initiated in making their own planning maps wi ^ ^ ^ ^ ^ ^ ^ ^
 cQsts T h e 
consequence of the decreased •nvo'vernent o ^ ^ ^ ^
 fa ^ c o n t e x t o f f a r m e r s 
question was raised, however, whether incw H
 accessible for PLAR team members who 
sharing information and whether the maps will D ^
 p L A R teams , p o s s i b i l i t i e s t 0 
did not participate in the exercise. The latter m y 
make useful suggestions for improvement. 
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Although SARDEP has demanded assistance in setting up an approach for assisting farmers 
in improving soil fertility management, and has shown interest from the very beginning of 
its development, in practice SARDEP staff has not been much involved. With the 
reorientation of its programme and change at the management level, SARDEP Keyio-
Marakwet emphasises market-led, external-input based agriculture. This emphasis, 
combined with SARDEP's objective to make farmer groups responsible for their own 
development, is likely to yield benefits for a large group of farmers. However, it would be 
unwise to neglect the importance of subsistence farming, involving a much larger group of 
farmers who, most probably, are among the least endowed part of the population. At the 
same time, there is substantial scope to improve the management of locally available 
resources, including the soil and its fertility. Assisting farmers in improving the 
management of locally available resources demands much effort and time, as the case study 
shows. As both approaches can co-exist, SARDEP should now take the opportunity to 
develop its own PLAR process, while the expertise of the field team is available. 
lAyf 
Endnotes of Chapter 3 
2 T h e t e r m s *fieId team* and facilitation team' can be interchanged. 
The committee can be called ISFM committee, as activities generally relate directly to integrated soil 
fertility management. However, as the scope of activities may be enlarged to issues that do not 
3 directly relate to soil fertility management, it is better to speak of farmer committee. 
l o u g h lt ls in Principle possible, nutrient flow analysis does normally not take place during the 
fieldwork in the village, as processing the data can take some time, and requires a computer. 
Nutrient flow analysis is therefore generally carried out by the team members in isolation of the 
farmers. However, as will be shown in Section 3.3, the outcomes of the analyses can be used 
4 during evaluation and planning sessions with farmers. 
n case of specific farm classes, - if relevant-, specific action plans can be made for each of the distinct 
farm classes. The activities generally include 'new* techniques farmers want to try out, but also 
5 training sessions covering topics farmers want to be trained in. 
may be appropriate to organise class specific experimental design meetings, given the specific 
6 characteristics and endowments for each class and related possibilities to engage in changes. 
s many activities relate to crops, the planning-implementation-evaluation process generally follows the 
cropping season. However, the process can also accommodate activities related to livestock 
7 management or any other action that is less dependent of the cropping season. 
^ ne concluding evaluation meeting can be split-up according to farm classes. 
<~MDT is the cotton marketing board, partly owned by the government and partly by a private enterprise. 
The CMDT is not only involved in cotton input supply, extension and marketing, but is also made 
responsible by the government for all other agricultural extension in southern Mali. The CMDT uses 
a village level approach to agricultural extension, based on the Association Villageoise (AV). About 
half of the 4000 villages have an AV, which is run more or less on cooperative lines. Through the 
AV, the village is responsibilised for cotton marketing, distribution of agricultural inputs, 
management of credit and has the broad objective of village development. The AV is the entry point 
for extension messages, also when actions are being carried out individually. Functional 
alphabet isation and systematic training of farmers (intermediates) for specific tasks are essential parts 
9 of CMDTs extension activities. 
*
n
 1986, after a positive evaluation of the collaboration between the farming systems research 
programme and CMDT with respect to erosion control (Ba et al, 1985), a large scale erosion 
control project was formulated. CMDT showed keen interest and with Dutch financial aid the 
Project Lutte Anti-Erosive was launched. After some years, CMDT decided to incorporate erosion 
control activities into its key programme activities and created the Division de Defense et 
10 Restauration des Sols inside its organisational structure. 
The livestock section of the farming systems research programme forms an exception and has been 
successful in developing recommendations of interest for the extension services and farmers, 
mainly related to improved crop-livestock integration of the agro-pastoral system: crop residue 
management and utilisation, manure quality and production, supplemental feeding of cattle, fodder 
production, pasture management, improved parking of cattle (linked to manure production), fodder 
storage, chaff cutter use, etc. The research started with rather isolated research managed on-farm 
trials, but became gradually more integrated, farmer participatory and process oriented (Bosma et 
,, al, 1996). 
I n
 1992, IER decentralised agricultural research in order to increase its client responsiveness (Collion, 
1995). Five regional research centres (Centre Regional de Recherche Agronomique; CRRA) were 
created, with a farming systems research programme (Equipe Systemes de Production et Gestion 
de Ressources Naturelles; ESPGRN) in each of them. Research on natural resource management 
became the official mandate of the farming systems research programmes. The CRRAs are 
charged with linking thematic research programmes, ESPGRN and Extensions services. The 
CRRA of Sikasso (southern Mali) covers the following thematic research programmes: cotton, in 
land valleys (rice) and forests. 
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12
 Most researchers of ESPGRN had received an initial participatory rural appraisal (PRA) training in 
August 1993, facilitated by a local NGO. 
13
 For more detailed information see ESPGRN, 1994; Defoer et al, 1995; Defoer et al, 1996; Kante et al, 
1997. 
14
 The major sources of background information are van der Pol (1990, 1992) and three OECD studies: 
Coulibaly et al (1993); van der Pol, Giraudy (1993) and Vierstra (1994) on the basis of which the 
following hypotheses were formulated: 
Land availability: as long as fallow land is available, farmers' investments in soil fertility will 
remain limited: land pressure is an indicator for agricultural intensification. 
Land quality: when land has an inherently low fertile status or is susceptible to degradation, 
farmers intend to invest more in soil conservation and soil fertility management. 
Agricultural intensification: (i) the importance of cotton in crop rotation is an indicator for the 
level of soil fertility management; (ii) access to transport (more precisely carts) positively 
influences fertiliser application: crop residues can be transported to be used as bedding in 
order to increase manure production and manure can be more easily transported to fields. 
Livestock pressure: in zones where cattle pressure is high, land degradation becomes important, 
stimulating farmers to invest in erosion control measures. 
The level of extension: Extension can influence farmers' behaviour with regard to land protection. 
15
 The RFM is generally made by the household head, assisted by at least one of the active household 
members and facilitated by one or two PLAR team members. 
16
 The conventional farm typology developed in the mid-80s and used by CMDT, was not found relevant 
because soil fertility management was not specifically taken into account and farmers had not 
directly participated in its development. 
17
 The selection of the villages was based on the hypotheses formulated. 
In collaboration with the major extension services (including CMDT and NGOs), CRRA organises 
yearly evaluation-planning meetings for all research programs. Research results are presented and 
new research proposals are made, which are accepted or rejected on the basis of a number of 
evaluation criteria. Technologies and methodologies that were successfully tested may enter into a 
so-called pre-extension programme on demand of the extension service. Pre-extension activities 
are carried out under the responsibility of the extension service, with support of research. 
19
 In southern Mali woman and younger men are socio-culturally hindered to express themselves in mixed 
groups and they will not take the lead in discussions with elder men present. 
20
 Additional time is generally required to bring together the findings of the different sub-groups. 
21
 Most of the proposed techniques had indeed been tested for several years on-farm and had entered the 
pre-extension phase whereby extension implements the techniques on small scale. 
* The number of test farmers has increased from 12 to 20 in the first village (Noyaradougou) and 15 test 
farmers had been selected in the second village (Gongasso). 
23
 Later, a specific computer software programme was designed, called ResourceKIT (Ticheler, Defoer, 
2000). 
24
 Reference is made to van der Pol (1990, 1992), Smaling (1993), the NUTNET (nutrient network) 
project and KIT staff member A. Budelman, who have been instrumental in motivating the team in 
doing nutrient flow analysis. 
25
 The experiences presented here specifically refer to the first village where the action-research process 
was conducted. 
26
 In 1997 farmers recycled less crop residues because they lost so many animals as a result of the 
outbreak of a disease. 
27
 In Mali there are few grassroots farmers' organisations operating at the regional or national level. 
SYCOV (Syndicat des Producteurs de Coton et Vivrier), the cotton and food producers' union is a 
noticeable exception although it is still in its infancy. 
28
 KARI-NLO's request for technical support by KIT was build on KITs expertise with participatory 
action research, more precisely, the experiences of southern Mali (Case 1) had been published 
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internationally and received due attention in international research for dealing with soil fertility 
management issues: Defoer et al, 1995; Defoer et al, 1996, Defoer et al, 1998c. 
The pilot project focused on methods, strategies and technologies for improved agricultural practices 
and soil fertility management. The Maseno team started its activities in the beginning of 1995 and 
made considerable progress in terms of testing technologies on-farm, on improved fallow, 
biomass production and interaction between mineral and organic fertiliser application, with 
specific emphasis on the possibility of using rock phosphate. 
Transect walking is a well known RRA and PRA tool (McCracken et al, 1988; Theis, Grady, 1991; 
Chambers, 1992). 
For farmers who were indicated as good experimenters, the team asked which specific experiments the 
farmers had done during previous years. 
For this reason the name changed from implementation phase to experimentation phase. 
3
 Pottier (1994) found that farmers in Butare (Rwanda), keep so-called 'family secrets'; information 
about experiments is shared with only close kin and neighbours with whom the farmers gets on 
really well. Long, Villareal (1994) speak of the relation between knowledge and power; 
"Knowledge processes are embedded in social processes that imply aspects of power, authority 
and legitimation; and they are just as likely to reflect and contribute to the conflict between social 
groups as they are to lead to the establishment of common perceptions and interests" (Long, 
Villareal, 1994:49). 
This does not mean that farmers do not organise meetings without involvement of outsiders. Within the 
framework of farmers' kinship structures and local organisations, meetings are organised for 
various purposes such as solving disputes, funerals, marriages, etc. However, as I have described 
in the 'major outcomes and experiences' of the diagnostic phase' (3.4.3), Mutsulio village, 
characteristic for the Luhya ethnic group, is characterised by a relatively 'thin' social network. 
Chabal P, Daloz, cited by van Beurden (2000) speak of the absence of horizontal, multi-ethnical 
links in Africa which is a factor of poor communication and slow development. 
35
 According to Mosse (1993), communities often show a lot of solidarity when facing outsiders. They 
will express their equality and unity of opinion to outsiders through general expressions. Cohen 
(1989) states that these rhetorical expressions on integrity of the community are not to be mistaken 
for the absence of distinct and perhaps conflicting interest or mistrust. See also Long, Villareal 
. (1994) and Guijt, Kaul Shah (1998). 
Despite the fact that it is repeatedly explained that 'knowledge' and 'learning' are the major resources 
involved in the participatory action research programme, some farmers expect 'more immediate' 
benefits, such as farm inputs or other resources, when meeting with 'outsiders'. When the 
outsiders do not longer participate in the meetings, the expectations vanish and these farmers are 
likely to show little interest in meeting among colleagues. 
7
 With the close down of the programme, the planning map and map of implemented activities have only 
partly been completed and no data were processed with the ResourceKlT. 
38
 The official governmental rates for extension staff executing field duties (lunch allowances and night 
outs) represent major costs. ,
 o .,. „o™,x 
In contrast with integrated nutrient management (INM), integrated so.l fert.I.ty management (ISFM) 
not only deals with nutrients required for plant growth, but also with other elements of the soil that 
„„ . L • . . i . ,.*u ciirh n< nhvsical elements of the soil, such as texture and 
contribute to sustainable plant growth, such as pnysitai cicmc . . . . , . , 
structure and (micro-) biological elements. In addition, ISFM does not only consider the techn.cal 
aspects of soil fertility. In ISFM, soil fertility management is viewed withm a system s context. As 
such, aspects related to the prevailing socio-economic conditions natural resources, and the 
institutional and policy context are considered. ISFM aims at mak.ng the best use of locally 
o, i u. , , u „o ^cdhlf» nn local knowledge and decision making, including 
available resources, based as much as possible on locai IUIU 5 «, & 
J r u/uziina TiVgins 1998). Word Bank has adopted the term 
understanding that stems from research (Roling, Jiggms, iyyo}. r 
ISFM, while INM is adopted by FAO. . 
T>i,» r ^ A-nn t'ART-NLO's administrative and financial procedures, did 
*he issue of poor performance, according K A K I - N L U S aunui ; 
. i A ;« the mrticinatorv action research, but lor the whole 
not only hold true for the team involved in the participatory 
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research programme supported by KARI-NLO. As a result, KARI-NLO stopped all funding in 
RRC-Kakamega. 
41
 The issue of per diems relates to the problem of underpayment of researchers and development 
workers, as increasingly being recognised in sub-Saharan Africa (van Eijk, 1998). The behaviour 
of the field team members in terms of increasing the number of field days (and thereby 
accumulating daily subsistence allowance) could, indeed, be interpreted as a way to earn extra 
money and thus compensate for the low salary. As stated by Farrington, Bebbington (1993), cited 
by van Eijk (1998), there is a need to assess the feasibility of linking quality performance of field 
researchers to incentives. Given the low salaries, it is not realistic to expect high quality 
performance without incentives. Governments and donor agencies supporting governmental 
research and extension services should allocate funds to top up local salaries, as incentives for 
quality performance of field staff. 
42
 Chambers (1997), Huijsman, Savenije (1991), Guijt, Kaul Shah (1998), Scoones, Thompson (1994) and 
Thompson (1995) also report on the *time* that is needed for groups to reach consensus on their 
development objectives and what they want to see changed. Given the complexity of relationships, 
power structures, the diversity of interests and hidden conflicts and misunderstandings, 'hasty* 
development interventions are not likely to achieve sustainable results. 
43
 The largest part of the budget is used for the field team's per diems; so more time to assist farmers in 
organising committee meetings will considerably increase budget requirements. 
44
 The SARDEP was formerly called ASAL (Arid and Semi-Arid Lands) programme at that time (even 
when the Marakwet case started, end of April 1999). Since Arid lands were not covered and to 
make clear the programme had changed its policy, the name was changed in SARDEP, in August 
1999. 
45
 All experiences with PLAR for ISFM are presented in the Resource Guide. A draft version of the 
Resource Guide was sent for comments to a large number of agricultural research and 
development programmes in the tropics. 
46
 The following sequence of tools was used: (1) the introductory village meeting, (2) the territory map, 
(3) the territory transect walk, (4) the management diversity analysis, (5) the farm classification, 
(6) the pre-selection of the village committee, (7) the resource flow map and (8) the concluding 
village meeting; see Table 3.1. 
47
 In the southern Mali and western Kenya cases, on the other hand, involving Class 3 farmers among the 
group of test farmers was done without difficulties. 
On several occasions, the committee agreed to hold the meeting every two weeks at the homestead of 
one of the committee members (who would show the committee members any experiments under 
way on the farm) and that the farmers would take it in turns to host and chair the meetings. It was 
decided that the ISFM committee would work more efficiently if the head of the committee was 
responsible for organising the meetings and the secretary was responsible for reporting the 
findings. 
49
 An impact assessment is presently being conducted by a student of the Wageningen Agricultural 
University. 
50
 The Plan of Operations 2000-2002 distinguishes 4 types of strategies to achieve increased income: (1) 
improving production, (2) increasing the added value to produce through storing and processing, 
(3) enhancing market opportunities for agriculture and livestock products and (4) disseminate 
information to farmers. 
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4 Impact assessment of participatory action 
research for improved soil fertility 
management: the case of southern Mali 
This chapter presents the results of an assessment of the impact of the participatory action 
research programme conducted during more than five consecutive years in southern Mali.1 
Farmer learning and knowledge as a product of that learning is the focus of this chapter. I 
start by providing background information about the impact assessment study (Section 4.1). 
Thereafter, the methods and materials of the study are presented (Section 4.2). The main 
body of this chapter (Section 4.3) concerns results, in terms of changes in farmer 
knowledge, an analysis of sources and diffusion of knowledge, as well as of techniques that 
were tested, abandoned and eventually modified by farmers. Results also relate to farmers' 
views on the usefulness and impact of participatory action research as the methodology that 
was used to stimulate change. Section 4.4 presents the discussion and conclusions. 
4.1 Introduction 
Before determining the criteria for the impact assessment, I briefly review the objectives of 
the participatory action research. As extensively described in Volume 1 of this thesis 
(Defoer et al, 2000a), the major aim of the participatory action research process is to assist 
farmers in improving soil fertility management. During this process, the field team 
proposed a variety of alternative techniques and practices and kept record of the activities 
planned by the participating 'test' farmers. In the case study on cotton farming in southern 
Mali (Defoer et al., 2000b: 179) and in the Annex of this chapter, an overview is presented 
of the types of activities farmers have planned during the five years of assistance. The farm 
maps drawn by the farmers permitted to keep record of the year-to-year changes in crop 
residue recycling and organic fertiliser production and use, for the different classes of 'test' 
farmers, that have been involved in the participatory action research (ibid: 182-183).2 The 
information obtained from these farm maps further allowed to assess the impact of the 
approach in terms of changes in nutrient flows and partial balances of the farm system and 
crop production system (ibid.: 184-189). This type of quantitative data has proven to be 
useful for both field team members and the farmers (ibid.: 183; Defoer et al, 1998b). 
Nevertheless, the measured changes in management practices and their impact on nutrient 
flows and balances, exclusively relate to the 'test' farmers who were directly exposed to the 
Participatory action research process. 
To go beyond data related to 'test' farmers and to obtain a more elaborated picture 
of farmer knowledge and actions as a result of the participatory action research, I have 
conducted a formal survey, comparing farmers involved during five years in the process, to 
farmers who had been in contact with these farmers and to a control group of farmers. 
Instead of emphasising exclusively on the adoption of techniques and practices3 that had 
been promoted through the participatory action research process, the survey also aimed at 
identifying the state of farmer knowledge and their sense of innovation and discovery. As 
the participatory action research can be viewed as an experiential learning process, my 
major objective was to assess the outcomes of the learning process in terms of farmer 
knowledge. As described in Chapter 2 (Section 2.3), 3 types of knowledge are 
distinguished. 'Reproductive knowledge' is assessed by investigating whether farmers are 
familiar with 'new' techniques and can describe their major elements. Information on 
'factorial knowledge' can be obtained by looking at abandonment of techniques and the 
basons for abandoning. To obtain an idea about farmers' 'transformational knowledge', I 
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look at how farmers modified techniques that had been promoted in the participatory action 
research programme. As action can be viewed as a product of knowledge, I also investigate 
the diffusion of improved soil fertility management practices within the farming 
community. The survey does not only look at farmer knowledge and action, as a product of 
the learning process, but also at learning tools that were used in the participatory action 
research. More precisely, the survey intended to investigate farmers' views on the 
usefulness of farm mapping, as a tool for planning and evaluating changes, managing the 
farm and making decision. And lastly, the survey wanted to shed light on farmers' views 
concerning the impact of their efforts on the fertility of the soil, crop yield and sustainability 
of farming. 
4.2 Materials and methods5 
The impact assessment took place during three weeks in July 1999, about five and a half 
years after the start of the participatory action research process in Noyaradougou, southern 
Mali. The assessment consisted of a formal survey and group interviews with elder men, 
heads of households, active female and active male household members. The assessment 
can be split-up into three parts, related to its three major objectives. 
Objective 1: to assess the knowledge, adoption, modification and development of soil 
fertility management techniques and their diffusion within the farming community 
The formal survey started in Noyaradougou with nineteen 'test' farmers who had been 
'directly exposed' to the participatory action research process.6 All nineteen farmers were 
interviewed individually, using a questionnaire that took about 1 hour to work through. A 
mixture of closed and open-ended questions were asked. 
The first part concerned general characteristics of the farmer and the farm, such as 
age, household composition, area exploited, importance of off-farm acquired revenues and 
farmer's involvement in organisations. 
The second part covered farmer knowledge and testing, adopting, rejecting and 
modifying of innovations. Farmers were first asked if they had acquired any knowledge of 
'new* farming techniques during the last 5 years. If positive, farmers were asked to briefly 
describe these 'new' farming techniques 7 and indicate the source of knowledge. Thereafter, 
a list of techniques that have been promoted in the participatory action research process was 
worked through (see Annex)8, asking farmers if they knew the technique and from which 
source. Again farmers were asked to briefly describe the techniques in order to ascertain 
that they effectively know the major elements of the techniques they declared to know. 
Then the farmers were asked to list techniques they have tried out (at a small or larger 
scale)9 during the last five years, and if they still continue the new technique on a larger 
scale; if not, farmers were asked to give the reasons for abandoning the technique. 
Subsequently, the list of techniques presented in the Annex was worked through, inquiring 
if farmers had tested the techniques and if so, if they still use them. In case techniques were 
abandoned, farmers were asked to state the reasons. For techniques still in use, farmers were 
also asked if major differences had been made compared to the way the technique was 
initially tried out.10 Thereafter, a hypothetical but realistic situation was described 
(Loevinsohn et al, 1998), to assess farmers' capacity of innovating and experimenting with 
the use of alternative doses of fertiliser. 
The questionnaire ended by asking farmers to whom they had spoken about their 
experiences and innovations and if this happened on an individual basis or in 
groups/associations. Farmers were also asked to cite names of farmers with whom they 
have exchanged their experiences and the kind of relation they have with these farmers. 
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In addition to the individual questionnaires, 3 group discussions were conducted (with the 
heads of households, active female and active male household members), to deepen 
understanding of what was brought up in the individual interviews and further explore the 
diffusion of information and innovation within the farming community. 
Out of the list of 76 farmers with whom the 'directly exposed' or test farmers had spoken 
about their experiences, a random sample of 22 'indirectly exposed' farmers was selected. 
These 22 farmers live in 3 villages (Pinkoroni, Pitagalasso, Nolabougou) situated within a 
radius of about 10 km from Noyaradougou. Only 1 of the 3 villages (Pinkoroni) borders 
with Noyaradougou. The same questionnaire as the one for the 'directly exposed' farmers 
was used to interview the 22 'indirectly exposed ' farmers. As the three villages had also 
participated in the field days organised by the 'directly exposed' farmers of Noyaradougou, 
the farmers were also asked if they had participated in field days. 
As a control, 13 farmers were randomly selected from a village situated about 30 km from 
Noyaradougou (Douna). The 13 'control' farmers operate under similar conditions as the 
directly and indirectly exposed fanners. They had not had any contact with the directly 
exposed farmers, neither with the indirectly exposed farmers. The same questionnaire as 
the one for the directly exposed farmers and indirectly exposed farmers was used. 
Objective 2: farmers* views on the usefulness of farm mapping, as a tool for 
Planning/evaluating changes, management and decision-making. 
A formal survey was conducted individually with the 19 directly exposed farmers, using a 
questionnaire that required about half an hour to work through. Farmers were asked what 
they find 'most useful' in farm mapping. The inquiry continued by asking farmers to cite 
what they had learned by making farm maps and whether the planning map or the map of 
implemented activities was most useful in this respect. Subsequently, the inquiry 
investigated farmers' use of the maps: during planning, evaluation or as a management tool. 
Then, the investigation focused on the map as a management and decision-making tool. 
Objective 3: farmers' views concerning the impact of their efforts on the fertility of the soil, 
crop yield andsusta inability of their farming. 
for the group of 19 directly exposed farmers, a short questionnaire was designed to 
investigate their views on the effects of the improved management they adopted regarding 
soil and water management, soil fertility, crop yield land and overall sustainability of 
farming. 
Limitations of survey 
As I have described in Section 2.3 the impact assessment has been conducted under specific 
conditions, which limit the possibility of extrapolating the results beyond the survey area. 
Firstly, the survey relates to an experimental manipulation study conducted during more 
than 5 consecutive years in a village, with the aim of developing a participatory action 
^search methodology. Although the study site is representative for southern Mali (see 
ESPGRN, 1994; Defocr, Diarra, 1994), the regular assistance given to one village as part of 
the methodology research is not representative for what an extension service might 
P°ssibly provide. Conditions, implications and issues for larger-scale application of the 
methodology are discussed in Chapter 5 of this book. Secondly, random sampling of the 
survey farmers was not possible, as the farmers who were directly involved in the 
experimental manipulation study had been purposely selected. Thirdly, I was the 
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investigator and surveyor. Although I have taken a positivist position and acted as an 
objective observer and surveyor, the answers of the farmers may have been influenced by 
the fact that I have been involved in the experimental manipulation study during more than 
2 years.11 Finally, the data mainly relate to farmers' statements of what they know, do or 
have done, and to their views on the usefulness and effects of methods. These are 
qualitative data that have been tabulated and averaged for the sub-groups of farmers. 
Ideally, the consistency of farmers' answers should have been checked by conducting the 
same survey for example 6 months later, preferably by another surveyor. Given the limits 
of time and means, this could not be realised. 
Given these limitations, the results presented in Section 4.3 should be interpreted 
with caution. For these reasons I have not presented any statistical interpretation of the 
results. 
4.3 Results 
4.3.1 Characteristics of the survey sample 
Farmers and farms of the 3 survey groups were found to be similar in terms of age of the 
respondent, number of household members that are present on the farm and that live outside 
the farm12, household members that are actively participating in farming activities and total 
area cultivated (Table 4.1). Also the percentage of farms with revenues from off-farm 
activities (mainly by household members working in Ivory Cost)13 is comparable for the 3 
groups. 
Table 4.1 
Characteristics of the sample survey 
Characteristic 
Age of respondent (Years) 
Household members (No.) 
Household members present (No.) 
Household members absent (No.) 
Active household members (No.) 
Area cultivated (Ha) 
Off-farm revenue (% of farms) 






























4.3.2 Assessment of 'new' farmer knowledge 
Farmers were asked whether they had acquired any 'new' knowledge during the last 5 
years, that has helped them to improve farming.14 Table 4.2 shows that all directly exposed 
and indirectly exposed farmers answered positively, while 23% of the control farmers 
responded negatively and affirmed that they can not recall any new knowledge on farming 
that is worth mentioning. It may be that these farmers did not obtain any new type of 
information or that the information they received was not considered of any practical value 
and was therefore not 'internalised' as new knowledge. Another explanation may be that in 
contrast with the directly and indirectly exposed farmers, framers of the control group think 
less consciously in terms of'new' knowledge. 
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The farmers were then asked to describe the 'new' knowledge they had acquired. Any 
new' technique spontaneously mentioned by the farmer was noted. Subsequently, a list of 
techniques that have been promoted in the participatory action research process (see Annex) 
was worked through with the farmer. Obviously, when farmers had mentioned 
spontaneously a technique out of the list, this item was skipped. Table 4.2 shows that 
indirectly exposed farmers mentioned more new techniques than the directly exposed 
farmers and control group. The major reason for this relatively low figure in case of the 
directly exposed farmers can be explained by the fact that almost none of them mentioned 
any of the techniques that had been promoted in the participatory action research process. 
Seemingly, they had not understood that the techniques they had been experimenting within 
the framework of the participatory action research were still quoted as 'new' for the 
surveyor.15 For the indirectly exposed farmers, on the other hand, several of the 
spontaneously mentioned techniques were also found in the pre-established list. When 
spontaneously mentioned techniques and those of the pre-established list are grouped 
together, the total number for the directly exposed and indirectly exposed farmers is similar. 
Farmers of the control group, on the other hand, seem to be less knowledgeable about new 
techniques, than the directly and indirectly exposed farmers. Nevertheless, on average, they 
knew more than 7 of the 13 listed techniques that had been promoted within the 
participatory action research. This can be understood, as 4 of the 13 techniques are also part 
of the regular extension packages and 5 are used in pre-extension packages promoted by 
CMDT. Through their contacts with the directly exposed farmers, indirectly exposed 
farmers thus seem to have acquired a considerable amount of 'new' knowledge about 
farming techniques related to soil fertility management. 
Table 4.2 
Assessment of 'new* farmer knowledge 
Directly exposed Indirectly exposed Control group 
farmer farmer 
New knowledge obtained (% of farmers) 100 100 77 
New techniques known (Number per farmer) 
Spontaneously cited 2.0 3.7 1.9 
Indicated from the list U-5 9-7 7-2 
Total 13,5 114 9.1 
.Sample size (No.) 19 22 13 
4.3.3 Sources of knowledge and diffusion within the farming community 
For each new knowledge cited, fanners were asked about the source of knowledge. Table 
4
-3 shows that extension agents are recognised as a source of new knowledge by the largest 
Percentage of the farmers. This indicates that farmers in southern Mali appreciate the 
extension service (read CMDT) as a source of information. However, almost 90% of the 
indirectly exposed farmers cited that directly exposed farmers are a source of knowledge. 
Exposed farmers seemingly value the knowledge obtained through their contacts with 
Erectly exposed farmers while for control farmers the extension service represents the 
roost important source of information. Colleagues are another important source of 
^formation, especially for the directly exposed farmers. Taken together, colleagues and 
dl>ectly exposed farmers represent a more important source of knowledge for indirectly 
exposed farmers and directly exposed farmers than for farmers of the control group. The 
Participatory action research thus seems to strengthen the importance given by farmers to 
Naming from other farmers. Also family members are considered as a source of 
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investigator and surveyor. Although I have taken a positivist position and acted as an 
objective observer and surveyor, the answers of the farmers may have been influenced by 
the fact that I have been involved in the experimental manipulation study during more than 
2 years.11 Finally, the data mainly relate to farmers' statements of what they know, do or 
have done, and to their views on the usefulness and effects of methods. These are 
qualitative data that have been tabulated and averaged for the sub-groups of farmers. 
Ideally, the consistency of farmers' answers should have been checked by conducting the 
same survey for example 6 months later, preferably by another surveyor. Given the limits 
of time and means, this could not be realised. 
Given these limitations, the results presented in Section 4.3 should be interpreted 
with caution. For these reasons I have not presented any statistical interpretation of the 
results. 
4.3 Results 
4.3.1 Characteristics of the survey sample 
Farmers and farms of the 3 survey groups were found to be similar in terms of age of the 
respondent, number of household members that are present on the farm and that live outside 
the farm12, household members that are actively participating in farming activities and total 
area cultivated (Table 4.1). Also the percentage of farms with revenues from off-farm 
activities (mainly by household members working in Ivory Cost)13 is comparable for the 3 
groups. 
Table 4.1 
Characteristics of the sample survey 
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Age of respondent (Years) 
Household members (No.) 
Household members present (No.) 
Household members absent (No.) 
Active household members (No.) 
Area cultivated (Ha) 
Off-farm revenue (% of farms) 






























4.3.2 Assessment of 'new' farmer knowledge 
Farmers were asked whether they had acquired any 'new' knowledge during the last 5 
years, that has helped them to improve farming.14 Table 4.2 shows that all directly exposed 
and indirectly exposed farmers answered positively, while 23% of the control farmers 
responded negatively and affirmed that they can not recall any new knowledge on farming 
that is worth mentioning. It may be that these farmers did not obtain any new type of 
information or that the information they received was not considered of any practical value 
and was therefore not Internalised' as new knowledge. Another explanation may be that in 
contrast with the directly and indirectly exposed farmers, framers of the control group think 
less consciously in terms of'new' knowledge. 
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new' technique spontaneously mentioned by the farmer was noted. Subsequently, a list of 
techniques that have been promoted in the participatory action research process (see Annex) 
was worked through with the farmer. Obviously, when farmers had mentioned 
spontaneously a technique out of the list, this item was skipped. Table 4.2 shows that 
indirectly exposed farmers mentioned more new techniques than the directly exposed 
farmers and control group. The major reason for this relatively low figure in case of the 
directly exposed farmers can be explained by the fact that almost none of them mentioned 
any of the techniques that had been promoted in the participatory action research process. 
Seemingly, they had not understood that the techniques they had been experimenting within 
the framework of the participatory action research were still quoted as 'new' for the 
surveyor.15 For the indirectly exposed farmers, on the other hand, several of the 
spontaneously mentioned techniques were also found in the pre-established list. When 
spontaneously mentioned techniques and those of the pre-established list are grouped 
together, the total number for the directly exposed and indirectly exposed farmers is similar. 
Farmers of the control group, on the other hand, seem to be less knowledgeable about new 
techniques, than the directly and indirectly exposed farmers. Nevertheless, on average, they 
knew more than 7 of the 13 listed techniques that had been promoted within the 
participatory action research. This can be understood, as 4 of the 13 techniques are also part 
of the regular extension packages and 5 are used in pre-extension packages promoted by 
CMDT.,<r Through their contacts with the directly exposed farmers, indirectly exposed 
farmers thus seem to have acquired a considerable amount of 'new' knowledge about 
farming techniques related to soil fertility management. 
Table 4.2 
Assessment of 'new' farmer knowledge 
Directly exposed Indirectly exposed Control group 
farmer farmer 
New knowledge obtained (% of farmers) 100 100 77 
New techniques known (Number per farmer) 
Spontaneously cited 2.0 
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43.3 Sources of knowledge and diffusion within the farming community 
For each new knowledge cited, farmers were asked about the source of knowledge. Table 
4.3 shows that extension agents are recognised as a source of new knowledge by the largest 
Percentage of the fanners This indicates that farmers in southern Mali appreciate the 
extension service (read CMDT) as a source of information. However, almost 90% of the 
indirectly exposed farmers cited that directly exposed farmers are a source of knowledge. 
Exposed farmers seemingly value the knowledge obtained through their contacts with 
d
'rectly exposed farmers while for control farmers the extension service represents the 
most important source of information. Colleagues are another important source of 
•nformation, especially for the directly exposed farmers. Taken together, colleagues and 
directly exposed farmers represent a more important source of knowledge for indirectly 
exposed farmers and directly exposed farmers than for farmers of the control group. The 
Participatory action research thus seems to strengthen the importance given by farmers to 
'^rning from other farmers. Also family members are cons.dered as a source of 
Chapter 4 ^ 
information for directly and indirectly exposed farmers, while farmers of the control group 
did not mention this. 
Table 4.3 
Farmers' sources of new knowledge (in % of farmers) 
Sources of new knowledge 
Extension agents 













































a. When directly exposed farmers cite that directly exposed farmers are a source of information, they mean other farmers of the 
group of directly exposed farmers. 
b.Colleagues do not include the directly exposed farmers 
c.The field team is the group of facilitators who facilitated the participatory action research process 
Another striking distinction relates to 'own reflection' as a source of information. Although 
only a small percentage of directly and indirectly exposed farmers cited own reflection as a 
source of information, none of the farmers of the control group did so. The directly exposed 
farmers who had mentioned own reflection as a source of knowledge did that specifically 
related to the use of rock phosphate and the technique of cultivating along the contour lines. 
I will come back to this in Section 4.3.7. 
To get more insight into the diffusion of information and knowledge within the community, 
farmers were asked about their habits in discussing about new techniques. Farmers made 
clear that they do not organise meetings specifically to discuss about new knowledge and 
techniques. However, during customary palavers and gatherings of friends and meetings of 
associations, and at market places, farmers often discuss about their practical experiences. 
Farmers also discuss on a farmer-to-farmer basis about new skills they have acquired. This 
is especially done with friends and members of the larger family, both within and outside 
the village. 
As part of the action research programme, the directly exposed farmers were assisted in 
organising field days for farmers of neighbouring villages and encouraged to discuss about 
their experiences with other farmers. On average, directly exposed farmers said that they 
had discussed about and shown their new techniques to at least 10 other farmers. During the 
interview, each of the directly exposed farmers was able to recall in no time 2 to 7 names of 
farmers with whom they had communicated about what they learned within the framework 
of the participatory action research. From this list of farmers, 22 indirectly exposed farmers 
were selected. They have been equally interviewed about the exposure to other farmers and 
about what they had learned from the directly exposed farmers. Although this was not an 
explicit part of the participatory action research, within each of the villages who had been 
invited to the field day, the participating farmers have organised village meetings to present 
to their colleagues what they had observed and discussed. Indirectly exposed farmers also 
mentioned that they had talked to several other farmers on an individual basis and were able 
to cite in no time 2 to 4 names of farmers with whom they had discussed about what they 
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farmers principally relate to increased crop residue recycling, organic fertiliser production 
using more litter in the kraal and through composting of crop residues, and erosion control 
by way of contour farming. Seemingly, the participatory action research process provided 
knowledge and insights that farmers found useful enough to show to and discuss with 
colleagues. 
4.3.4 Innovations tested 
Farmers were asked to cite new techniques they had experimented with during the last 5 
years. Farmers were encouraged to mention any activity they had done purposely, while 
observing and evaluating its effect.17 Thereafter, the same pre-established list of techniques 
that was used for investigating farmer knowledge was worked through. Table 4.4 shows a 
similar picture as Table 4.3: the number of innovations tested, as spontaneously mentioned 
by the indirectly exposed farmers, is higher than for the directly exposed farmers and 
control group. As in the case of the assessment of farmer knowledge (see Section 4.3.2), the 
directly exposed farmers generally did not mention those techniques that had been 
promoted in the participatory action research process. 
The total number of innovations tested (included those spontaneously mentioned and those 
indicated on the pre-established list) is, however, higher for the directly exposed farmers, 
compared to the indirectly exposed farmers and the farmers of the control group. On 
average, directly exposed farmers tried out more than twice as much new techniques than 
their counterparts of the control group. Through their contacts with the directly exposed 
farmers, the indirectly exposed farmers seem to be stimulated to experiment, as they have 
innovated much more than the farmers of the control group. 
Table 4.4 
Innovations tested 
Directly exposed Indirectly exposed Control group 
farmer farmer 
Innovations tested (Number per farmer) .
 5 
Spontaneously cited *-9 ' 3*3 
Indicated from the list 8-8 „* 
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mlormation lor directly and indirectly exposed tarmers, while tarmers ot tne control group 
did not mention this. 
Table 4.3 
Farmers' sources of new knowledge (in % of farmers) 
Sources of new knowledge Average Directly exposed Indirectly exposed Control group 
farmers farmers 
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a. When directly exposed farmers cite that directly exposed farmers are a source of information, they mean other farmers of the 
group of directly exposed farmers. 
b.Colleagues do not include the directly exposed farmers 
c.The field team is the group of facilitators who facilitated the participatory action research process 
Another striking distinction relates to 'own reflection' as a source of information. Although 
only a small percentage of directly and indirectly exposed farmers cited own reflection as a 
source of information, none of the farmers of the control group did so. The directly exposed 
farmers who had mentioned own reflection as a source of knowledge did that specifically 
related to the use of rock phosphate and the technique of cultivating along the contour lines. 
I will come back to this in Section 4.3.7. 
To get more insight into the diffusion of information and knowledge within the community, 
farmers were asked about their habits in discussing about new techniques. Farmers made 
clear that they do not organise meetings specifically to discuss about new knowledge and 
techniques. However, during customary palavers and gatherings of friends and meetings of 
associations, and at market places, farmers often discuss about their practical experiences. 
Farmers also discuss on a farmer-to-farmer basis about new skills they have acquired. This 
is especially done with friends and members of the larger family, both within and outside 
the village. 
As part of the action research programme, the directly exposed farmers were assisted in 
organising field days for farmers of neighbouring villages and encouraged to discuss about 
their experiences with other farmers. On average, directly exposed farmers said that they 
had discussed about and shown their new techniques to at least 10 other farmers. During the 
interview, each of the directly exposed farmers was able to recall in no time 2 to 7 names of 
farmers with whom they had communicated about what they learned within the framework 
of the participatory action research. From this list of farmers, 22 indirectly exposed farmers 
were selected. They have been equally interviewed about the exposure to other farmers and 
about what they had learned from the directly exposed farmers. Although this was not an 
explicit part of the participatory action research, within each of the villages who had been 
invited to the field day, the participating farmers have organised village meetings to present 
to their colleagues what they had observed and discussed. Indirectly exposed farmers also 
mentioned that they had talked to several other farmers on an individual basis and were able 
to cite in no time 2 to 4 names of farmers with whom they had discussed about what they 
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farmers principally relate to increased crop residue recycling, organic fertiliser production 
using more litter in the kraal and through composting of crop residues, and erosion control 
by way of contour farming. Seemingly, the participatory action research process provided 
knowledge and insights that farmers found useful enough to show to and discuss with 
colleagues. 
4.3.4 Innovations tested 
Farmers were asked to cite new techniques they had experimented with during the last 5 
years. Farmers were encouraged to mention any activity they had done purposely, while 
observing and evaluating its effect.17 Thereafter, the same pre-established list of techniques 
that was used for investigating farmer knowledge was worked through. Table 4.4 shows a 
similar picture as Table 4.3: the number of innovations tested, as spontaneously mentioned 
by the indirectly exposed farmers, is higher than for the directly exposed farmers and 
control group. As in the case of the assessment of farmer knowledge (see Section 4.3.2), the 
directly exposed farmers generally did not mention those techniques that had been 
promoted in the participatory action research process. 
The total number of innovations tested (included those spontaneously mentioned and those 
indicated on the pre-established list) is, however, higher for the directly exposed farmers, 
compared to the indirectly exposed farmers and the farmers of the control group. On 
average, directly exposed farmers tried out more than twice as much new techniques than 
their counterparts of the control group. Through their contacts with the directly exposed 
farmers, the indirectly exposed farmers seem to be stimulated to experiment, as they have 
innovated much more than the farmers of the control group. 
Table 4.4 
Innovations tested 
Directly exposed Indirectly exposed Control group 
Innovations tested (Number per farmer) 
Spontaneously cited 
Indicated from the list 
Total 
Innovations tested/known (Ratio per fanner) 
Spontaneously cited 
Indicated from the list 
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Comparing the number of new techniques experimented with to the number known by 
farmers, reveals that not all new knowledge is actively experimented with. Directly exposed 
farmers score highest, as about 80% of the items mentioned by the farmers as 'known' were 
effectively tried out. Indirectly exposed farmers have a lower ratio 'innovations 
tested/known', but still do better than their counterparts of the control group. As major 
reasons for not trying out techniques they know, fanners mention lack of time, cash or other 
resources. Farmers often mentioned that new knowledge does not always directly relate to a 
roajor problem and therefore they do not see the need to try out the new technique. Others 
Mention that they prefer to wait and see the effect of the new technique when implemented 
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on the farm of a colleague; they are of the opinion that the technique has a certain risk and 
avoid taking this risk. 
This does, however, not explain why directly exposed farmers score higher on the 
ratio 'innovations tested/known', despite the fact that many improved soil fertility 
management practices as indicated on the list (see Annex) were also promoted by the 
CMDT and thus were in principle at hand for all farmers. In depth discussions revealed that 
although directly exposed farmers knew several techniques through CMDT, they had not 
tried them out before the start of the participatory action research programme. Being 
intensively involved in the diagnosis of the problems and analysis of the causes of the 
constraints (see phase 1 of the participatory action research; see Chapter 3), directly 
exposed farmers explained that they were able to understand the link between the problems 
and the potential solutions. They declared that it was the very first time to be involved in the 
analysis of their problems and that this was a strong motivation to take action. As will be 
further explained (in Section 4.3.8) farm mapping encouraged farmers to implement 
alternative management practices and helped them to assess the effect of their efforts. 
Although in the beginning the innovations were not taken up by the majority of the directly 
exposed farmers, the results obtained by the farmers who had taken the lead convinced the 
others to undertake similar experiences. Farmers declared that the leading example taken by 
some of the innovative farmers motivates more than any facilitator trying to encourage 
farmers to take action. The yearly planning and evaluation meetings, as essential elements 
of the participatory action research (see Chapter 3), are therefore considered as instrumental 
in bringing experiences obtained by directly exposed farmers to the attention of all farmers. 
Similarly, indirectly exposed farmers explained that the leadership in innovation, 
taken up by some of the directly exposed farmers, combined with the exposure to practical 
implications of their work during field days and informal farmer-to-farmer contact, was a 
major difference with conventional extension which heavily draws on extension agents 
trying to motivate farmers to implement their recommendations. 
Figure 4.1 
Categories of innovations tested by the survey farmers, as spontaneously mentioned 
Innovations tested 













• Average (54) 
D Directly exposed farmers (19) 
• Indirectly exposed farmers (22) 






Cropping practices Erosion control New crops or 
varieties 
Figure 4.1 presents a more detailed picture of the categories of innovations tested, as 
spontaneously mentioned by the farmers.18 Soil fertility management (stricto sensu), 
principally relates to innovations on organic manure production and management, such as 
composting, litter use in kraal, manure storage and handling, etc. Although indirectly 
116 Moving methodologies 
exposed farmers seem to do better than the directly exposed farmers, caution should be 
taken in the interpretation of these results as directly exposed farmers did not mention those 
techniques that had been promoted in the participatory action research process. So, for the 
directly exposed farmers, the innovations classified as soil fertility management (stricto 
sensu) are generally different from those listed in the Annex, while this is not necessarily 
the case for the indirectly exposed farmers and control group.19 Figure 4.1 shows that apart 
from management practices promoted by the participatory action research (soil fertility 
management ss, livestock management and erosion control), farmers also mentioned 
innovations that can be classified into 2 other categories: new crops and varieties and crop 
management. The latter mainly relate to experiments of new ways of land preparation, 
sowing, especially oriented towards labour saving practices, such as minimum tillage, 
sowing combined with mineral fertiliser application, etc. Mainly directly exposed farmers 
mentioned that they are taking more interest now in pest management and new varieties, 
since they have engaged in improving soil fertility management. As such, the potential of 
new varieties is tested by comparing its response to soils with different fertility status. For 
all the types of innovations, directly and/or indirectly exposed farmers score better than 
their counterparts of the control group. 
4.3.5 Implementation continued and abandoned 
Farmers were asked if they still continue the techniques they mentioned to have tried out 
initially on a small scale.20 Table 4.5 makes clear that for most of the techniques 
spontaneously mentioned as experiments, farmers continue using them. An explanation may 
be that farmers do not take many risks when experimenting and generally limit 
experimentation to new techniques they are confident in or that have proven their value. 
The situation is quite different for techniques and practices from the pre-established list. 
Directly and indirectly exposed farmers abandoned about one quarter of the techniques they 
initially experimented with. Abandonment is even much higher for the farmers of the 
control group, as on average almost 50% of the farmers mentioned they abandoned 
techniques. 
Table 4.5 
Innovations tested and abandoned 
Directly exposed 
farmer 
Innovations abandoned (% of farmers) 
Spontaneously cited ^ 
Indicated from the list 2 4 










One of the major reasons for abandonment is that the technique failed to produce 
convincing positive results during the experimental stage Fanners also often mentioned 
that they have other on-farm resources that permit them to obtain the same desired results as 
those expected by implementing the new technique. The exhaustion of a resource, such as 
seed or any other material that is essential for its application on a large scale is another 
reason for abandoning a technique. Similarly, when the innovation implies a technique hat 
has many organisational implications, the chance becomes higher that the technique will be 
abandoned. This was for example the case for the chaff cutter (see Annex; Nb 9) which 
required arrangements for its use that had to be decided in common. When fodder shortage 
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on the farm of a colleague; they are of the opinion that the technique has a certain risk and 
avoid taking this risk. 
This does, however, not explain why directly exposed farmers score higher on the 
ratio 'innovations tested/known', despite the fact that many improved soil fertility 
management practices as indicated on the list (see Annex) were also promoted by the 
CMDT and thus were in principle at hand for all farmers. In depth discussions revealed that 
although directly exposed farmers knew several techniques through CMDT, they had not 
tried them out before the start of the participatory action research programme. Being 
intensively involved in the diagnosis of the problems and analysis of the causes of the 
constraints (see phase 1 of the participatory action research; see Chapter 3), directly 
exposed farmers explained that they were able to understand the link between the problems 
and the potential solutions. They declared that it was the very first time to be involved in the 
analysis of their problems and that this was a strong motivation to take action. As will be 
further explained (in Section 4.3.8) farm mapping encouraged farmers to implement 
alternative management practices and helped them to assess the effect of their efforts. 
Although in the beginning the innovations were not taken up by the majority of the directly 
exposed farmers, the results obtained by the farmers who had taken the lead convinced the 
others to undertake similar experiences. Farmers declared that the leading example taken by 
some of the innovative farmers motivates more than any facilitator trying to encourage 
farmers to take action. The yearly planning and evaluation meetings, as essential elements 
of the participatory action research (see Chapter 3), are therefore considered as instrumental 
in bringing experiences obtained by directly exposed farmers to the attention of all farmers. 
Similarly, indirectly exposed farmers explained that the leadership in innovation, 
taken up by some of the directly exposed farmers, combined with the exposure to practical 
implications of their work during field days and informal farmer-to-farmer contact, was a 
major difference with conventional extension which heavily draws on extension agents 
trying to motivate farmers to implement their recommendations. 
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Figure 4.1 presents a more detailed picture of the categories of innovations tested, as 
spontaneously mentioned by the farmers. Soil fertility management (stricto sensu), 
principally relates to innovations on organic manure production and management, such as 
composting, litter use in kraal, manure storage and handling, etc. Although indirectly 
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exposed farmers seem to do better than the directly exposed farmers, caution should be 
taken in the interpretation of these results as directly exposed farmers did not mention those 
techniques that had been promoted in the participatory action research process. So, for the 
directly exposed farmers, the innovations classified as soil fertility management (stricto 
sensu) are generally different from those listed in the Annex, while this is not necessarily 
the case for the indirectly exposed farmers and control group.19 Figure 4.1 shows that apart 
from management practices promoted by the participatory action research (soil fertility 
management ss, livestock management and erosion control), farmers also mentioned 
innovations that can be classified into 2 other categories: new crops and varieties and crop 
management. The latter mainly relate to experiments of new ways of land preparation, 
sowing, especially oriented towards labour saving practices, such as minimum tillage, 
sowing combined with mineral fertiliser application, etc. Mainly directly exposed farmers 
mentioned that they are taking more interest now in pest management and new varieties, 
since they have engaged in improving soil fertility management. As such, the potential of 
new varieties is tested by comparing its response to soils with different fertility status. For 
all the types of innovations, directly and/or indirectly exposed farmers score better than 
their counterparts of the control group. 
4.3.5 Implementation continued and abandoned 
Farmers were asked if they still continue the techniques they mentioned to have tried out 
initially on a small scale.20 Table 4.5 makes clear that for most of the techniques 
spontaneously mentioned as experiments, farmers continue using them. An explanation may 
be that farmers do not take many risks when experimenting and generally limit 
experimentation to new techniques they are confident in or that have proven their value. 
The situation is quite different for techniques and practices from the pre-established list. 
Directly and indirectly exposed farmers abandoned about one quarter of the techniques they 
initially experimented with. Abandonment is even much higher for the farmers of the 
control group, as on average almost 50% of the farmers mentioned they abandoned 
techniques. 
Table 4.5 
Innovations tested and abandoned 
Innovations abandoned (% of farmers) 
Spontaneously cited 
Directly exposed Indirectly exposed Control group 
farmer farmer 
5 6 6 
Indicated from the list 2 4 — — 
Sample size (No.) ]2 — -
One of the major reasons for abandonment is that the technique failed to produce 
convincing positive results during the experimental stage. Farmers also often mentioned 
that they have other on-farm resources that permit them to obtain the same desired results as 
those expected by implementing the new technique. The exhaustion of a resource, such as 
seed or any other material that is essential for its application on a large scale is another 
reason for abandoning a technique. Similarly, when the innovation implies a technique that 
has many organisational implications, the chance becomes higher that the technique will be 
abandoned. This was for example the case for the chaff cutter (see Annex; Nb 9) which 
required arrangements for its use that had to be decided in common. When fodder shortage 
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became less of a problem, because the rains started earlier, farmers abandoned the use of the 
chaff cutter.21 
The lower rate of abandonment by the directly exposed and indirectly exposed farmers, 
compared to farmers of the control group, may be explained by the stimulating environment 
of which the directly and indirectly exposed farmers were part of during the participatory 
learning and action research process. Seemingly, the regular planning and evaluation 
meetings and the field days, combined with the informal farmer-to-farmer contacts, where 
innovative farmers present their experiences, are a source of inspiration and motivation for 
the other directly and indirectly exposed farmers. Where farmers of the control group may 
abandon a new technique when it does not produce the expected outcomes, during farmers 
meetings, directly and indirectly exposed farmers are likely to be exposed to more positive 
outcomes of colleagues, which encourages them to reconsider their opinion and give it 
another try. 
4.3.6 Modification of techniques 
From the pre-established list of techniques on which farmers had indicated those they are 
still using, farmers were asked if they had made any modification, compared to what was 
initially experimented. Table 4.6 presents the results and shows that percentage-wise, 
directly and indirectly exposed farmers score equal, as 22% of the tested innovations have 
been modified later on. For the farmers of the control group, on the other hand, only 9% of 
the tested innovations have been modified. Farmers mentioned that the changes made 
principally relate to reducing the time involved in executing the technique or making it less 
laborious. Other changes involve the use of locally available resources, often in substitution 
for resources that had been supplied by the facilitators because these were not readily 
available. For example, farmers combined the use of crop residues as litter in the kraal and 
as composting material, as initially designed, with weeds and other biomass that were 
readily available. 
As in the case of continuing practices and techniques, the relatively high rate of 
modification links with the enabling environment of which directly and indirectly exposed 
farmers are part. The regular farmer meetings and field days seemingly brought farmers into 
an atmosphere of discovery and learning from each other, giving them confidence to adjust 
practices and techniques according to the needs. By doing so, farmers transformed the 
learned technique and created a modified version of it. 
Table 4.6 
Techniques modified 
Modified (Number per farmer) 
Modified/tested (Ratio per farmer) 
Sample size (No.) 









4.3.7 Techniques known, tested, abandoned, continued and modified 
Having presented an overview of the numbers of techniques tested, abandoned, continued 
and modified, I now elaborate on some of the techniques that were promoted in the 
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participatory action research and which show typical patterns. Out of the list (see Annex), I 
present 7 examples of techniques. 
The first one on 'the use of crop residues as kraal bedding' is a typical example to 
demonstrate the effect of the participatory action research: although known by all sample 
farmers, more directly exposed and indirectly exposed farmers tried out, continued and 
modified the practice compared to the farmers of the control group, while abandonment is 
higher for the control group. 
The second example on 'crop residue storage before free grazing' is similar 
although the effect of the participatory action research is less visible on the group of 
indirectly exposed farmers and abandonment is relatively high. 
The third example concerns 'the use of rock phosphate (directly in the field)'. Here 
we deal with a technique known and tested by most of the sample farmers, but completely 
abandoned by the farmers of the control group. The example shows that directly and 
indirectly exposed farmers continued, while modifying the technique. 
The fourth example is on 'the use of dolichos (a legume) in association with 
maize', a technique more specific for the participatory action research programme and thus 
little known by the control group. Although both, directly and indirectly exposed farmers 
extensively tested the technique, non of the indirectly exposed farmers continued it, while 
directly exposed farmers made some modifications to the technique. 
The fifth example on 'the use of the chaff cutter' is similar. However, not only the 
indirectly exposed farmers abandoned the techniques, also none of the directly exposed 
farmers continued. 
The sixth example on 'the cultivation along the contour lines' is also similar in the 
sense that the technique is more specific for the participatory action research programme 
and thus little known by the control group. However, almost none of the farmers abandoned 
the technique and more indirectly exposed farmers modified the technique than directly 
exposed farmers. 
The seventh example on 'the experiment with alternative doses of fertiliser' makes 
clear that the participatory action research programme is not a guarantee for expansion, as 
knowledge on this technique was found only with the directly exposed farmers. 
Use crop residues as kraal bedding 
The use of crop residues as kraal bedding consists of recycling crop residues (mainly stalks 
from cotton and cereals) from the fields to be used in the kraal so that the urine of cattle can 
be retained and the weight of manure can be considerably increased (see Annex; Nb 1). 
Kraal bedding is a technique that has not been promoted exclusively within the framework 
of the participatory action research programme, as since several years CMDT puts major 
attention to it in its extension package. Figure 4.2 shows that all farmers are knowledgeable 
about this technique. However, compared to the control group, a higher percentage of 
directly and indirectly exposed farmers have tested the technique and still continue using 
crop residues as kraal bedding. Although the technique was initial y proposed for Class 2 
and Class 3 farmers with small herds (Defoer at al, 2000b: 179), Class 1 farmers also 
experimented using different quantities of crop residues Indirectly exposed farmers 
declared that although they had been informed by CMDT of the usefulness of using crop 
residues in the kraal to increase the quantity and the quality of manure they had not been 
much motivated to try out what they had learned. They said that directly exposed farmers 
had been much more inspiring in this respect. Most of the indirectly exposed farmers who 
implemented the technique had observed it with at least one directly exposed farmer and 
discussed the practical implications of implementing the technique with the latter. 
Increasing the production of manure responded to farmers needs and as the use of crop 
residues as kraal bedding does not demand any external input, there were no major 
constraints to effectively implement the technique. Moreover, the technique shows a high 
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degree of flexibility, as the amount of crop residues used can be easily adapted according to 
farmers' needs and availability of time and resources. At the same time, effects are directly 
visible; the more crop residues applied the more manure produced. Modifications have not 
been spectacular and were mainly restricted to the directly exposed farmers who tried out 
bedding with different types of biomass produced on the farm, such as weeds and various 
sources of on-farm produced biomass, such as leaves of legume trees. 
Figure 4.2 
Us© crop residues as kraal bedding: 
known, tested, continued, abandoned and modified 
Percentage of farmers 
Known 
Use crop residues as kraal bedding 
Tested Continued 
D Directly exposed farmers (19) 
• Indirectly exposed farmers (22) 
D Control group (13) 
m 
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Store more crop residues before free grazing 
Storing residues before grazing consists of timely removing cereal stalks from the field 
before free grazing starts, so that they can be fed to the farmer's animals during the fodder 
shortage period before the end of the dry season (see Annex; Nb 7). This technique is linked 
to the improved fodder storage technique (see Annex; Nb 8), which consists of storing 
cereal stalks above the ground on a wooden construction so to avoid rotting and improve the 
quality of fodder. As in the case of the use of crop residues as kraal bedding, farmer 
knowledge about the usefulness of storing before free grazing starts is quite high. As 
CMDT has also been promoting timely storing of crop residues, there is little difference in 
knowledge between the farmers of the control group and the other 2 groups of farmers 
(Figure 4.3). However, the technique has been much less subject to testing, compared to the 
use of crop residues as kraal bedding. The major reason is that the technique responds less 
to needs of all farmers, as only farmers with a substantial amount of cattle were in principle 
interested in investing in the storage of crop residues to be used at the end of the dry season. 
Nevertheless, the percentage of directly exposed farmers who tested the technique is about 
the double of what was found for the other 2 groups. With respect to testing, there is little 
difference between the indirectly exposed farmer and the control group, although slightly 
more farmers of the control group have abandoned the techniques. The technique shows 
similarities with the use of crop residues as kraal bedding, in terms of easiness to implement 
and its applicability without external inputs. However, the technique shows a lesser degree 
of flexibility because there is little possibility of manoeuvre in terms of period when the 
technique can be executed, as the time between the harvest and start of free grazing is 
limited. This may be a reason why the indirectly exposed farmers were less interested to test 
the technique, although the technique is known. Directly exposed farmers, on the other 
hand, being more stimulated through their active involvement in the participatory action 
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research, were seemingly more encouraged to continue with the technique. However the 
ratio abandoned/continued is much higher than in the case of 'the use of crop residues as 
kraal bedding', a technique with more flexibility in terms of period of execution. 
Figure 4.3 
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Use rock phosphate directly in the field 
Figure 4.4 shows that the level of knowledge on the use of rock phosphate (see Annex; Nb 
4) is quite similar for the 3 groups of farmers. As for the former two techniques, the use of 
rock phosphate has not been promoted exclusively within the framework of the 
participatory action research programme, as CMDT has widely promoted rock phosphate. 
Moreover, CMDT provided rock phosphate to farmers on credit, in addition to the common 
doses of mineral fertiliser for cotton. For this reason, the percentages of farmers who tested 
rock phosphate directly on the field are also quite similar for the 3 groups of farmers. 
However, the picture changes drastically when looking at the abandonment of this 
technique. As the effect of rock phosphate was in most of the cases not directly visible, 
farmers accused CMDT of obliging them to increase the production cost of cotton, without 
yield increase. Moreover, farmers heavily complained about the powdery form of rock 
phosphate, making its use a serious constraint. As a consequence, farmers totally refused to 
further use rock phosphate (Kamara, Defoer, 1994). For this reason, it was difficult to 
convince the directly exposed farmers involved in the participatory action research 
programme of the potential benefits of using rock phosphate. To circumvent the constraint 
of its uncomfortable application, and in the mean time to improve the quality and 
decomposition of organic fertiliser, it was proposed to use rock phosphate in compost 
making. When compost amended with rock phosphate proved to increase cotton yields 
(Defoer et al., 2000b), farmers were convinced of its benefits and started trying out new 
ways of using rock phosphate. Figure 4.4 shows indeed that compared to the control group 
less directly exposed farmers have abandoned using rock phosphate directly in the field. On 
the other hand about 50 % of the directly exposed farmers have modified the technique. 
One of the major changes is that farmers have succeeded in making rock phosphate easier to 
apply by leaving the bags of rock phosphate for a year in the open air and rain, under a tree 
and applying it the next year. By doing so, rock phosphate is no longer powdery and the 
solubility of phosphorus may have improved, making it more readily available for uptake 
by plants. Figure 4.4 also shows that the indirectly exposed farmers are catching up with the 
directly exposed farmers in terms of percentage of farmers who modified the technique. 
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Indeed, indirectly exposed farmers declared that they have been convinced by the directly 
exposed farmers of the benefits of using rock phosphate and are imitating the technique of 
putting the bags for a period under the tree, in the rain. Others do not prefer to wait and poor 
water over the rock phosphate, so that it becomes easier to apply. 
Figure 4.4 
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Grow fodder crop: dolichos in association with maize 
To assist farmers in overcoming the shortage of quality fodder at the end of the dry season, 
the participatory action research promoted the cultivation of dolichos (a legume) in 
association with maize (see Annex; Nb 10).22 Figure 4.5 shows that most of the directly 
exposed farmers know the technique and also transmitted this knowledge to the indirectly 
exposed farmers. As CMDT did not extensively promote the cultivation of dolichos, only 
30% of the control farmers were able to prove their knowledge about the technique. As for 
crop residue storage before grazing, the cultivation of dolichos does not respond to the 
needs of all farmers, as only farmers with a substantial amount of cattle (about 70% of the 
farmers)23 were seemingly interested in testing the technique. The percentage of directly 
exposed farmers who tested the technique is about the double of the indirectly exposed 
farmers. As in the case of crop residue storage before grazing, their participation in the 
participatory action research programme seemingly motivated directly exposed farmers to 
try out the technique. Another factor that helps explaining the higher percentage of directly 
exposed farmers trying out the technique relates to the fact that the facilitators provided 
seed of dolichos to the directly exposed farmers. Only the indirectly exposed farmers who 
had received seed from the directly exposed farmers were able to try out the technique 
themselves. Table 4.5 further shows that abandonment is very high, as less than 30% of the 
farmers continued the technique. One of the reasons is that seed of dolichos can not be 
reproduced when cultivated in association with maize and farmers were therefore dependent 
on the supply of seed by the facilitators. After providing dolichos seed during 2 consecutive 
years, directly exposed farmers were trained in the reproduction of seed.24 However, with 
the rains starting quite early during recent years, farmers said that they no longer run short 
of fodder at the end of the dry season and therefore lost interest in the cultivation of 
dolichos in association with maize. More in-depth investigation made clear that on-farm 
production of dolichos seed was not very successful and farmers declared that they were 
interested in continuing the technique, provided that seed would be made available. 
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Figure 4.5 
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Us© chaff cutter and salt blocks 
The use of the chaff cutter was introduced to chop stalks of cereals, thereby increasing the 
ingestion of cereal stalks and reducing the quantity to be recycled (see Annex; Nb 9). At the 
same time, the fabrication and use of salt blocks was introduced to further improve the 
digestibility of crop residues. Figure 4.6 shows that the knowledge of the use of the chaff 
cutter in combination with salt blocks has a similar pattern as the cultivation of dolichos in 
association with maize: directly exposed farmers are highly knowledgeable and transmitted 
this knowledge partly to the indirectly exposed farmers. About 70% of the directly exposed 
farmers 5 tried out the technique, using a chaff cutter and ingredients to fabricate the salt 
blocks which were provided through the participatory action research programme. As the 
indirectly exposed farmers were not provided with the chaff cutter and the ingredients, they 
were not in the position of trying out the technique. 
Figure 4.6 
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Figure 4.6 also shows that the directly exposed farmers abandoned the technique, mainly 
because of the high labour requirements involved in chopping cereal stalks and because of 
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the early start of the rains during recent years they now need less crop residues at the end of 
the dry season. Moreover, as in the case of dolichos grown in association with maize, the 
technique is dependent on the availability of external resources; in this case the ingredients 
for making the salt blocks. Additionally, the communal use of the chaff cutter was subject 
to friction between some of the directly exposed farmers, because of miscommunication. As 
a consequence, the technique was abandoned. However, having observed the improvement 
in palatability of chopped crop residues, compared to whole stalks, directly exposed farmers 
have started chopping crop residues using the machete, locally available. 
Cultivate along contour lines 
Within the framework of the participatory action research, installing bunds along the 
contour lines and cultivating parallel to these bunds was promoted to combat soil erosion 
(see Annex; Nb 11). As CMDT has not promoted this technique, farmers of the control 
group are much less knowledgeable about this technique, compared to the directly exposed 
farmers (Figure 4.7)26. Figure 4.7 also shows that the directly exposed farmers passed on 
their knowledge to the indirectly exposed farmers successfully. About 50% of the directly 
and indirectly exposed farmers tested the technique on a small scale and thereafter 
continued the installation of contour bunds on larger parts of their fields that are susceptible 
to soil erosion. Most of the directly and indirectly exposed farmers who did not test the 
cultivation along contour lines, declare that soil erosion is not a prominent problem 
according to them. Of special interest are the modifications farmers made. Figure 4.7 shows 
that especially indirectly exposed farmers made modifications. The technique as 
demonstrated to the directly exposed farmers required the use of a water level to demarcate 
contour lines. As the indirectly exposed farmers did not have a water level, they set out 
contour lines by trial and error. When water accumulated in a part of the land, because the 
bund was not exactly made along the contour line, farmers slightly moved up the bund and 
fortified it, often by using stones locally available. This example shows that the knowledge 
on cultivating along the contour lines has successfully been extended from the directly 
exposed farmers to the indirectly exposed farmers. This knowledge was then exploited by 
the indirectly exposed farmers in such a way that the technique was transformed so that it 
could be executed without external material and respecting the principles of the initial 
technique. 
Figure 4.7 
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Try out alternative doses of fertiliser 
As for the cultivation along contour lines, the use of alternative doses of fertiliser is a 
technique that was not part of CMDT's regular extension package (see Annex; Nb 13). The 
use of alternative doses was introduced in the form of an experiment, comprising 3 
treatments of different doses of mineral fertiliser in combination with organic fertiliser on 
cotton in rotation with cereals.27 As Figure 4.8 shows, farmers of the control group 
obviously are not acquainted with the experiment. In contrast to the other innovations, only 
few indirectly exposed farmers know about the experiment conducted by the directly 
exposed farmers. In depth discussions indeed revealed that directly exposed farmers have 
rarely discussed about the innovation with indirectly exposed farmers. One of the major 
reasons is that they do not seem to understand the objectives of the experiment. As the 
experiment had been designed by the researchers without involving the directly exposed 
farmers, most of the directly exposed farmers could not recall the doses of fertiliser that 
were applied for the 3 distinct treatments. One third of the directly exposed farmers stopped 
the experiment after 2 years, while the others continued with the experiment as designed by 
the researchers. So the technique of using alternative doses of fertiliser was not exposed 
beyond the directly exposed farmers who continued the experiment without making any 
modification to the initial design. 
Figure 4.8 
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Compared to the other innovations, the use of alternative doses of fertiliser is the only 
innovation for which farmers who continued the technique have not made any modification 
to its initial design. This can be partly explained by the dominant role of the researchers in 
the design and implementation of the experiment, leaving out farmers' involvement (see 
Chapter 3). However, as farmers have a long-time experience in using mineral fertilisers on 
cotton, one would expect farmers to be more explorative in this respect. To obtain deeper 
insight into farmers' capacity of innovating in the use of alternative doses of mineral 
fertiliser, a hypothetical, but realistic question was posed: 
- "As usual, through the village association you have informed CMDT about the area of 
cotton you have planned to cultivate in the coming season, so that the amount of 
mineral fertiliser can be ordered according to the recommended doses. However, one 
month before planting starts, CMDT informs that because of problems in supply, only 
half of the amount of mineral fertiliser ordered can be delivered. What would be your 
reaction?" 
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u After farmers answered to the first question, a follow up question was posed. There is a 
trader in the nearby town of Sikasso who has mineral fertiliser. He pretends that it is a 
compound fertiliser that is well fitted for cotton but makes clear that is not the same as 
cotton fertiliser commonly provided by CMDT. What would be your reaction?" 
All farmers said that they would use the amount of mineral fertiliser received (so half of 
what was ordered) to sow half of the area that was planned to be sown under cotton, so to 
apply the rate of mineral fertiliser, as recommended by CMDT. More than half of the 
farmers, however, said that they would estimate the amount of organic fertiliser produced 
on-farm on the basis of which they would decide to sow an additional piece of land under 
cotton, using only organic fertiliser. None of the farmers brought up the idea about trying 
out to use the quantity of mineral fertiliser received on the total area planned or on a larger 
part than half of the area, thereby using a lower rate of mineral fertiliser as recommended by 
CMDT. The farmers are of the opinion that what is recommended by CMDT is optimal and 
that diverting from it is risky. This attitude does not create an environment for 
experimenting. 
Regarding the alternative source of mineral fertiliser, more than half of the farmers 
categorically said that they would not respond to the offer as they have only confidence in 
mineral fertiliser provided through CMDT. Some of the farmers mentioned they had heard 
of the existence of poor quality fertiliser sold by traders and therefore have no confidence in 
fertilisers traded by merchants. About one third of the farmers said they would hesitate 
buying fertiliser and that they would first consult an extension officer from CMDT to 
inform about the composition and quality of the fertiliser proposed by the salesperson. If the 
fertiliser would prove to be very different from the commonly used cotton fertiliser, they 
would not take it. On the contrary, if the composition was similar some of the farmers stated 
that they would take the product. Only 10%, especially younger farmers, declared that they 
would take a small quantity of the alternative mineral fertiliser to try out on a small piece of 
land. If the fertiliser would prove to be as beneficial as the commonly used fertiliser, these 
farmers would go for larger amounts, if the same problem fertiliser shortage would occur 
with CMDT. These same farmers said that this might be a lesson in terms of risk involved 
in being dependent exclusively on CMDT as a provider of mineral fertilisers. 
The reactions did not differ substantially between the 3 groups of farmers. Hence the 
participatory action research and more precisely the experiment on alternative doses of 
mineral fertilisers does not seem to have a tangible influence on farmers' capacity to 
innovate in terms of mineral fertiliser dosage on cotton. 
4.3.8 Farm mapping as a tool for innovation and communication 
Apart from the experiment on the use of alternative doses of fertiliser, all other innovations 
described here, show an effect of the participatory action research, on directly and indirectly 
exposed farmers, in terms of new knowledge acquired, experimental behaviour and 
modifying techniques to better fit farming conditions. As farmer-drawn farm maps 
(diagnostic resource flow maps, planning maps and maps of implemented activities) are a 
major tool of the participatory action research, the survey tended to investigate farmers' 
views on its usefulness for farmer learning, planning, management and evaluation, and as a 
decision making tool for improved soil fertility management. 
When asked in general what farmers find useful about farm map making, they almost all 
make clear that it helps them organising their work. By this statement, farmers in fact refer 
to the planning map as a management tool that helps them to implement what they planned. 
th uf- W l t h ° U t m a k i n g a P I a n n i n^ m a P at hand» t h e y o f ten do not recall the plans 
they had in mind before the start of the growing season. So farmers consider the planning 
map as an aide memoire that encourages them to effectively implement their plans. 
More specifically, when farmers elaborate on what they have learned by map making most 
of them talk about the Overall picture' the map provides. When for the first time made 
farmers are generally amazed that they can depict most of their management practices' 
which they consider quite complex, on one single sheet of paper. The result is often eye-
opening as the map tends to present a relatively simple picture of the farm and the farmer's 
management practices, reducing the complexity to the essential elements, without 
overlooking the overall picture. Even non formally educated farmers easily find their way in 
the representation of the farm they made themselves. Farmers find particularly important 
the insights obtained by map making in terms of links between the farm and elements 
outside the farm and between the various elements of the farm. With the overall picture 
farmers find out to what extent the farm is dependent of external inputs and what produces 
leave the farm. If there are more external inputs than products that leave the farm (generally 
considered in numbers of flows), the farmers generally judge that the management is not 
optimal. The picture of the flows inside the farm reveals to what extent the different 
elements are linked and thus depend on each other. The direction of the flows provide an 
indication of the enrichment or impoverishment of a farm element. For example, if a large 
number of flows leave a particular field without much coming into that field, the farmer is 
generally of the opinion that this is not sustainable. Map making also stimulates reflection, 
specifically when the planning map is compared to the map of implemented activities. By 
comparing the plan with what was effectively implemented and especially what was not 
implemented, the farmer assesses the factors that constrained implementation. By doing so, 
it is possible to tackle the cause of the constraint and thus try to solve the problem. 
During the planning and evaluation sessions, the directly exposed farmer had also been 
involved in discussing quantitative data derived from the farm maps and related to 
management performance such as ratios of manure production per cattle, organic fertiliser 
application per hectare and nutrient flows and balances. When asked about the utility of 
such type of information, farmers made clear that ratios and nutrient flow analysis provide 
complementary insights (Defoer et al, 1998b; Defoer et al, 2000a). Data on ratios, for 
example, allow farmers to better quantify targets, taking account of the available farm 
resources, such as cattle, labour and land. Farmers can set more precisely their targets in 
terms of number of cartloads of crop residues they want to transport for use as litter in the 
kraal, given the available number of cattle and labour. When looking at progress, farmers 
can better relate their performance to that of extension recommendations and that of 
neighbours, when they use ratios in stead of total quantities. Farmers made also clear that 
nutrient flow analysis gives complementary insights. For examples, when the facilitators 
had transferred the quantities of resources into quantities of nutrients, it was shown that the 
flows entering and leaving the farm have much higher values compared to the internal 
flows. This made clear that the farms are highly dependant on external nutrient inputs and 
farmers said that this has encouraged them to increase their efforts in terms of organic 
matter recycling within the farm, so to better balance internal with external flows in terms 
of nutrients, and thereby making the farm less vulnerable to external sources of nutrients. 
When asked whether map making assists them in decision making, farmers mentioned 
several examples of improved decision making. As maps indicate the crop rotation of every 
field and maps are made on a yearly basis, the farmers can easily follow and plan 
appropriate crop rotations for every field. The maps also allow to decide on the sites where 
experiments will be conducted, considering for example the soil types, crop rotations or any 
other specificity of the site as indicated on the maps. Furthermore, the overview of the 
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arrows presented on the maps, allows farmers to decide on adding or discarding arrows or 
changing directions or quantities of the flows. For example, based on the experience of 
producing a certain amount of manure in the kraal, using a number of donkey cartloads of 
crop residues as bedding material in the kraal, both indicated on the map of implemented 
activities, the farmer can make an appropriate planning of the number of cartloads of crop 
residues to be transported considering the amount of manure estimated for the coming year. 
As the planning map assists farmers in implementing their plans, they consult the map, on 
average, once to twice per month during the cropping season. Whether the map is also used 
by the household head to discuss planning with the active household members who were 
not present during the map making exercise29, depends on how communication in general is 
organised inside the household. Several farmers declared that the map allows to have a 
more transparent planning of activities. With a planning map at hand, the head of the 
household can better explain the plans for the coming season to the active household 
members. Moreover, when the household head is absent for one reason or another, the 
oldest active household member in charge is more in the position to implement the plans, 
having the map at hand. Some of the farmers declared that the maps are sometimes used 
during household meetings to discuss planning. However, this is not the general rule since 
household heads have not systematically discussed their planning maps with active 
household members. As farmers made clear, it is not because they believe that the map 
could not be an appropriate tool for discussing planned activities, but because many 
families face serious intra-household discord often related to generation conflicts which 
make that family members do not effectively communicate with each other.30 Thus, 
although farm mapping potentially allows farmers to better communicate, it has not the 
potential to solve or circumvent deeper laying social problems, determining intra-household 
communication patterns. On the other hand, about 50% of the directly exposed farmers 
declared that they have regularly presented their maps to colleagues during informal 
gatherings and during the field days. 
When farmers were asked whether they also make maps without the assistance of the field 
team, 90% responded negatively. Nevertheless, all directly exposed farmers proved to be 
able to do so (see Chapter 3), but made clear that they do not make farm maps individually 
because they had always been assisted by the field team. For this reason farmers have not 
felt the need to make any additional map. At the same time, the field team assisting in the 
participatory action research did not stimulate farmers to make farm maps without their 
assistance. This would have involved a risk of producing unreliable data, which was in 
conflict with the field team's objective of exploiting the farm map data for nutrient flow 
analysis (see Chapter 3). For the same reason, farm map making remained in the hands of 
the directly exposed farmers. Although farmers exposed their maps to indirectly exposed 
farmers during field days and informal gatherings, non of the indirectly exposed farmers 
took the initiative to make a farm map. 
4.3.9 Farmers' views on the effects of the participatory action research 
The views of the 19 directly exposed farmers were assessed about the effects of the 
improved management practices they adopted. Farmers explained that especially the 
activities on the production of organic fertiliser and erosion control by cultivating along the 
contour lines have had the most important effects on farming in general. With respect to soil 
fertility, all farmers declared that they recognise improvements during the last fi\e years, 
which they ascribe to the improved management practices.31 According to the farmers, the 
major symptoms for improvement are changes in colour and texture of the soil. 95% of the 
farmers declared that the colour of the soils of their farms has become darker during recent 
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Farmers also mentioned other indicators of improvement in the soil fertility status, such as 
the amelioration of structure of the soil, which makes land preparation easier and improves 
seed germination. Other farmers mentioned that Striga has completely disappeared during 
recent years. Apart from the effects specifically on soil fertility, 42% of the farmers made 
clear that soil erosion has almost completely stopped and 32% of the farmers talked about 
the improved moisture status of the soil, as a result of contour farming. The effects of the 
participatory action research were, however, not only positive, as 79% of the farmers stated 
that weed growth has increased considerably, inducing higher demands of labour for 
weeding. Nevertheless, farmers (74% of the directly exposed farmers) have observed an 
increase in yield of about 10 to 30%, which according to them largely compensates for 
increased demand on labour. With respect to the overall sustainability of farming, 79%
 0 f 
the farmers declared that with the improved management practices put in place, fields can 
be cultivated much longer before leaving them under fallow, the natural way to restore soil 
fertility. 32% of the farmers even stated that they expect to continue cultivating the fields 
where soil fertility improvement practices are being put in place. Other farmers made clear 
that for the first time since years they are now able to pay off their loans, as a result of the 
increased earninoc frt\m rnttnn i cre se  e r i gs fro  cotto . 
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4.4 Discussion and conclusions 
Looking at farmer knowledge, the survey results indicate that the participatory action 
research programme has been successful as a learning approach. Directly exposed farmers 
know more new techniques of farming (including soil fertility management practices ss) 
compared to farmers who have not been involved in the programme. Moreover, the results 
indicate that the directly exposed farmers have been passing on their knowledge to 
indirectly exposed farmers. The latter acknowledged that directly exposed farmers are their 
major source of knowledge, compared to the control farmers for whom extension agents are 
the major source of knowledge. The participatory action research programme has thus 
contributed in spreading knowledge on a farmer-to-farmer basis, although this was not the 
major feature of the approach implemented in southern Mali.32 With respect to the different 
types of knowledge which I have outlined in Chapter 2 of this book, these results relate to 
reproductive knowledge. Indeed as the interviewed farmers were asked to briefly describe 
the techniques they mentioned to know, they demonstrated their ability to reproduce the 
information that has been generated through the action research programme. 
Referring to Kirkpatrick's analytical framework of learning (Brookfield, 1986), the level of 
reproductive knowledge can also be evaluated by assessing if farmers also executed or 
tested what they learned. The results of the survey indicate that directly and indirectly 
exposed farmers are more experimentation-minded than their colleagues of the control 
group, as they have tried out more innovations. This was not only because they know more 
new techniques. Also for techniques, such as the use of crop residues in the kraal, which are 
equally known by all survey farmers, directly and indirectly exposed farmers were more 
innovative than farmers of the control group. The participatory action research thus seems 
to stimulate farmers to experiment with new ideas and put into practice what is known. 
However, the impact of the participatory action research programme in terms of farmers 
testing new techniques was not unconditional. The results indicate that testing and 
continuing the application of already known or newly learned techniques depend on both, 
the nature of the technique and of the learning approach. 
When a proposed technique responds to farmers' needs, experimentation is likely to 
be high. This is for example the case for the use of crop residues as kraal bedding, a 
technique known by all sample farmers and for which the ratio tested/know is higher for the 
directly and indirectly exposed farmers, compared to the farmers of the control group. The 
participatory action research methodology thus seems to stimulate farmers to take action in 
response to a need. The facilitators have apparently created a learning environment that 
made farmers change their behaviour and invest in trying out a technique that was already 
known; this relates to the behaviourist dimension of learning. In comparison, the extension 
service (CMDT) has been less effective in motivating farmers to implement what is known. 
Directly exposed farmers indeed declared that their involvement in the analysis of their 
problems during the diagnostic phase of the process approach has stimulated them to adopt 
the use of crop residues as kraal bedding. Indirectly exposed farmers from their side, made 
clear that they had been motivated by seeing the practical aspects of the technique and by 
discussing with directly involved farmers. 
When a proposed technique does not respond to the need of all farmers, as for 
example in the case of crop residue storage before free grazing and the cultivation of 
dolichos in association with maize, action is less widespread and the ratio tested/known is 
much lower. This means that however stimulating the approach may be, learning and 
change in behaviour do not take place when the topic does not correspond to a felt need. 
Only farmers with a relatively high number of cattle were seemingly in need of storing crop 
residues and growing dolichos in order to feed their animals at the end of the dry season. 
The results indicate that the participatory action research has been inspiring to activate that 
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directly exposed farmers compared to the other farmers. 
It may also be that the need exists but that the approach has not been successful in 
enlivening that need. The example of the use of alternative doses of fertilisers shows that 
there is a gap between behaviour and need. Although about 50% of the directly exposed 
farmers executed the experiment, none of them were in the position to explain the 
underlying objectives of what was tried out and consequently did not see the experiment as 
a possible response to a need. Farmers were not in the position to extend the information 
and learning did not take place, neither for the directly exposed, nor for the indirectly 
exposed farmers. In depth analysis further indicates that farmers' behaviour with respect to 
the use of mineral fertilisers on cotton is heavily conditioned by CMDT's role as an 
extension service and provider of mineral fertilisers. CMDT's clear extension message 
stipulating the use of the recommended doses of fertilisers on cotton, combined with the 
attribution of fertilisers on credit directly linked to the area of cotton farmers plan to 
cultivate, has resulted into farmers' manifest dependence on CMDT. This is not an open 
environment for experimentation and farmer learning with respect to the use of alternative 
doses of fertilisers on cotton is not likely to happen.33 
Apart from farmers' needs and methods to enliven these needs and stimulate farmer 
behaviour in response to these needs, there are other factors that condition learning and 
action. Comparing 'storage of crop residues before free grazing' with 'the use of dolichos in 
association with maize', both techniques to preserve feed for the end of the dry season 
indicates that the availability of external inputs can be essential in adoption. As dolichos 
seed was no longer available after the first two years of experimenting, all indirectly 
exposed farmers and many directly exposed farmers who had tried out the technique were 
not in the position to continue the experiment and expand their learning. Abandonment is 
much lower in case of storage of crop residues before free grazing, as all material to 
implement the technique is locally available. Another factor of importance is easiness and 
flexibility to implement a technique. As 'storage of crop residues before free grazing' has 
little room for manoeuvre in terms of time to execute the technique, abandonment has been 
relatively high compared to for example 'the use of crop residues in the kraal'. 
The results do not only demonstrate the effect of participatory action research in terms of 
reproductive knowledge, there are also indications that learning resulted into factorial 
knowledge. An example is 'the use of the chaff cutter and salt blocks', for which directly 
exposed farmers explained the reasons for abandoning the technique. With the declining 
need for feed at the end of the dry season due to the early start of the rainy season, farmers 
were not willing to further invest into a labour intensive technique, demanding communal 
arrangements for the use of an external resource. 
There are also indicators of transformational knowledge. Indeed farmers seem to have 
internalised some of the concepts of what they learned, which enabled them to innovate new 
facts. Indications of transformational knowledge, as a result of the participatory action 
research process, can be found in the modifications made by directly exposed and indirectly 
exposed farmers of the techniques proposed by the facilitators. The figures on modification 
of techniques (Table 4.6) show that directly exposed farmers and indirectly exposed farmers 
score higher than the farmers of the control group. 
For example in the case of 'the use of rock phosphate', directly exposed farmers 
modified the technique so that the inconvenience related to its application was removed. In 
contrast to the farmers of the control groups, directly exposed farmers learned about the 
benefits of rock phosphate when used to make organic fertiliser. Convinced of its 
usefulness, farmers were motivated to look for alternative ways for its application. When 
one of the farmers discovered that leaving rock phosphate in its bags under a tree made its 
application easier, he brought his discovery to the foreground during an evaluation meeting. 
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As a result of farmers discussing the effects and practical aspects of the use of rock 
phosphate during planning and evaluation meetings, increasingly more farmers became 
interested in giving it a try, out of which many continued with the practice. The 
participatory action research has stimulated communicative learning, building on farmers' 
own experiences, by creating an open and critical atmosphere, motivating farmers to learn 
from each other. Referring to the learning theories outlined in Chapter 2, this is an example 
of constructivist learning; individual discovery (the cognitive learning dimension) was 
interchanged with co-learners (the communicative learning dimension). 
Another indication of transformational knowledge is found in the modifications 
farmers made with respect to the technique of cultivation along contour lines. Through their 
contacts with directly exposed farmers, the indirectly exposed farmers gained knowledge in 
the technique and benefits of cultivating along contour lines. As indirectly exposed farmers 
did not have a water level, they could not execute the technique, at least not in the same 
way as the directly exposed farmers. Although abandonment could have been a logical 
scenario, this did not happen. Soil erosion control using contour farming as demonstrated 
and explained by the directly exposed farmers, had seemingly triggered the interest of the 
indirectly exposed farmers, who modified the technique so that they could execute it using 
exclusively locally available material, and setting out contour lines on the basis of trial and 
error. This example shows that farmer-to-farmer learning, without the involvement of the 
facilitators, created conditions for building transformational knowledge beyond the group of 
directly exposed farmers. 
Another indication of transformational knowledge relates to farmers combining all 
sorts of biomass produced on farm to increase the production of organic fertiliser. Although 
initially the facilitators concentrated on recycling crop residues to be used as kraal bedding 
and composting material, in the course of time, farmers took increasingly more interest in 
combining crop residues with other sources of locally available organic matter. In this way 
farmers slightly modified the technique. They made clear that farm map making has been 
useful in providing insights in how resources are managed, where to invest and 'tap' various 
sources of on-farm produced organic matter. Farmers consider farm maps as a learning and 
decision making tool. For example, on the basis of their specific requirements for organic 
fertilisers, farmers use their maps to estimate how much resources to recycle or biomass to 
use, where to find these and where to apply the produced organic fertiliser. Farmer-drawn 
farm maps are also used as a management tool, to assess the effects of investments and keep 
track of changes. Map making was not only useful as an individual learning tool but also as 
a tool to stimulate communicative learning. During planning and evaluation meetings, 
directly exposed farmers fed back their insights obtained to the other farmers, using their 
planning maps and maps of implemented activities. Being convinced of the effectiveness, 
farmers taught other farmers about the usefulness of crop residue recycling and use of 
biomass produced on the farm. Moreover, maps were used to facilitate communication 
between farmers and facilitators. Nutrient flow analysis based on farmer-drawn farm maps 
allowed farmers to appreciate their efforts in terms of improvements in nutrient flows and 
balances. Farm maps can be seen as an instrument in constructivist learning, combining 
individual and communicative learning. 
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Endnotes of Chapter 4 
1
 The action research programme in southern Mali did not explicitly focus on farmer learning and the 
term PLAR was not only adopted in the western Kenya and Marakwet cases. For this reason, I 
deliberately speak of participatory action research, leaving out learning; see also Chapter 2 
(Section 2.3) and Chapter 3 (Section 3.3). 
2
 A farm classification was made by the farmers themselves, resulting into 3 farm classes: the so-called 
good soil fertility managers (or most able farmers), the average soil fertility managers and the poor 
soil fertility managers (least able farmers) (Defoer et al, 2000b: 176). A group of test farmers was 
formed, composed of representatives of the 3 farm classes. The test farmers drew resource flow 
maps, planning maps and maps of implemented activities and became the core group of farmers 
involved in the process. 
3
 I have purposefully avoided the word 'technology* which relates to clearly defined objects that have 
been invented for a particular purpose and which are the result (end products) of scientific 
knowledge (Collins Cobuild dictionary, 1997). The word 'technique*, on the other hand, is 
associated with a (series of) operation(s) implemented with a well-defined purpose, involving 
practical skills (Teissier, 1979; Collins Cobuild dictionary, 1997). Technique is closely related 
with what agronomists generally call agricultural practices. Although Jouve (1997) distinguishes 
techniques from practices, I have used both terms as interchangeable, both associated with farmers 
as the actors who employ techniques or practices. So, where technique is written, one can equally 
read practice. 
4
 This survey does not elaborate on farmer knowledge and the methods I used do not allow to measure 
changes in local knowledge held by farmers. Details on methodological aspects of measuring 
farmer knowledge in the domain of entomology and pest management have been described by 
Price (2000). Although constraints related to the availability and accessibility of labour, capital or 
other resources may withhold farmers to implement what they know, testing and implementing of 
new techniques by farmers is viewed as a form of reproductive knowledge. 
5
 The materials and methods used in this survey are inspired by the work of Loevinsohn's and colleagues 
(1998). Special reference is given to: (1) the 3 groups of farmers: directly exposed, indirectly 
exposed (farmers who had been in contact with the directly exposed farmers) and the control 
group; (2) the sequence of questions used: tried, abandoned, continued and modified; (3) the 
description of a hypothetical but realistic situation. 
6
 In the beginning of the participatory action research process (1994), twelve test farmers had been 
selected. For research purposes, another eight test farmers completed the sample in 1995 (see 
Chapter 3; the southern Mali case). The idea was to interview all twenty test farmers, representing 
more than 70% of the 28 farm households of Noyaradougou. However, one of the test farmers was 
not available during the survey period. In general, the interview took place with the household 
heads who had been involved in farm mapping and who are responsible for all farm management. 
In some of the cases, the household head was no longer actively involved in the management and 
handed over the responsibility to the eldest active household member; in that case the interview 
took place with the active household member in charge, as he had also been involved in map 
making. There are no female-headed households in Noyaradougou, which is a situation 
representative for southern Mali. 
7
 If the farmers only listed techniques in the domain of soil fertility management, the question was 
repeated and a precision was given that they could list all types of knowledge they consider as 
newly acquired during the last five years, including new crops and varieties, crop and livestock 
management practices. 
8
 Several techniques and practices are also being promoted by the CMDT, the major extension service in 
southern Mali (see Annex). 
Trying out was explained as any activity or series of activities farmers purposely do while observing and 
evaluating its effects (Sumberg, Okali, 1997). Each of those activities or series of activities that 
form a whole were noted separately. 




During the pre-test of the questionnaire, farmers were asked to specify the year they tried out 
abandoned or modified the techniques. The objective was to assess testing, abandonment and 
modification of techniques in a temporal way and make a dynamic analysis of the techniques to 
project its future use and diffusion (see Sperling, Loevinsohn, 1993; Loevinsohn et al, 1998) 
Farmers proved, however, to have major difficulties in remembering the year (or how many years 
ago) they tested, abandoned or modified techniques. Moreover, the respondents were not always 
the heads of the farms or active household members who had initiated the activities, as some of 
them were now involved in off-farm employment. For this reason, 'the year' was left out of the 
final questionnaire. 
Farmers may have been biased because I was the surveyor who had been involved in the participatory 
action research programme. However, if anyone else would have conducted the survey, s/he could 
have overlooked valuable information because of her/his poor knowledge of the programme-
something that would not happen to me, having been involved in the programme. 
* Household members that are registered as 'absent' generally work outside the farm. 
Given the sensitivity of the question we have not asked many details on the importance of off-farm 
revenues. According to Brock, Coulibaly (1999), revenues from off-farm employment are 
important in the area. Informal discussions on this matter revealed, however, that many families do 
not receive large amounts of remittances, because the household members in Ivory Coast often 
started their own family. 
When the term 'knowledge* is used without any specification, it means Reproductive knowledge* or 
being familiar with and able to describe the major elements of the technique farmers are 
knowledgeable about. 
As I had been involved in the methodology development process during more than 2 years, farmers did 
not feel the need to mention techniques which I knew they had acquired during the methodology 
development. Thus, although I tried to take an objective position in this survey, in practice, it was 
difficult for farmers to act as if I had not been formerly linked to the programme activities. 
CMDT (Campagnie Stalienne pour le Developpement des Textiles) is the major extension service in 
southern Mali. The pre-extension packages are used in selected areas only. 
An experiment is anything that farmers do consciously to determine the effect of a certain action. All 
experiments include a goal, some form of observation and a process of evaluation (Defoer et al, 
2000a: 83). 
1 ft 
Each innovation tested by the farmer was noted as an individual item and subsequently grouped into 5 
categories of innovations. If the farmer cited more than 1 innovation of the same category, it is 
counted as 1 to calculate the percentage of farmers per category of innovation. 
19
 The same holds true for the innovations classified as livestock management and erosion control. 
20
 No specific information was demanded about the increase of scale, but for all techniques and practices 
continued, farmers mentioned that at least they apply it on the same scale as the initially 
experimented. 
21
 The abandonment further increased because of high mortality rate of cattle due to an incidental disease. 
22
 The technique had been tested during several years on-farm within the framework of the farming 
systems research programme (ESPGRN: Equipe Systemes de Production et Gestion de Ressources 
Naturelles) of southern Mali (ESPGRN, 1995b). 
23
 Mainly Class 1 and Class 2 farmers planned and implemented the cultivation of dolichos in association 
with maize (Defoer et al, 2000b: 179). 
24
 At the harvest of maize, dolichos is still in its vegetative stage. As free grazing starts soon after the 
harvest of maize, it is not possible to leave dolichos on the field to set seed. The technique of 
producing seed from dolichos consists of growing a number of dolichos plants within the home 
garden, protected from free grazing. 
25
 As in the case of dolichos cultivated in association with maize and the timely storage of crop residues, 
the use of the chaff cutter and salt blocks mainly responded to the needs of the Class 1 and Class 2 
farmers who are in the possession of cattle. 
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26
 The experiment on contour farming was done in collaboration with ICRISAT. During recent years 
CMDT has started the promotion of contour farming. However, the survey village of the control 
group (Douna) had not yet been in the CMDT programme to promote contour farming. 
27
 The experiment was designed by thematic researchers of the regional research centre of Sikasso, who 
collaborated in the participatory action research programme (see Chapter 3). 
28
 The areas farmers plan to cultivate are registered by the secretary of the village association. On the 
basis of the total area for all the farmers of the village, the amount of fertiliser is calculated, using 
the recommended rate of 150 kg of cotton complex fertiliser per hectare and 50 kg of urea. 
29
 Generally, the map is made by the household head, accompanied by one or two active household 
members, male or female. 
30
 Vierstra (1994) reports that generation conflicts within the household often relate to the distribution of 
revenues and can lead to the early split-up of the larger extended families into smaller units. 
31
 Before the start of the participatory action research programme, farmers complained about decreasing 
soil fertility, which they mainly recognise in the change of colour and texture. Farmers recognised 
that the soil had become dustier and lighter in colour, as a sign of decreasing soil fertility. Farmers 
in different areas in southern Mali have made this observation; see Kante, Defoer (1994, 1995) and 
Kante, Bengaly, 1997. 
32
 Spreading of knowledge beyond the group of test farmers was not an explicit feature of the process 
approach implemented in southern Mali, as the organisation of field days for farmers of 
neighbouring villages was only a secondary element of the approach. Having assessed this 
shortcoming and in view of up-scaling the process approach, its implementation in western Kenya 
and in Marakwet focused on increasing farmer-to-farmer learning (see Chapter 3). 
33
 Although Kebe et al (1996) have reported that farmers in the area of Koutiala have adapted rates of 
fertiliser application for cotton, after the devaluation of the FCFA in 1993; the changes reported 
are limited to a deviation of 10% of the recommended fertiliser rates on cotton. It is, however, 
questionable if this concerns an experimental strategy or if 10% is in the order of the variability 
related to the survey that was conducted. 
5 Discussion and conclusions 
In this chapter, I refer to the starting point of the thesis, regarding the observed complexity, 
diversity and dynamics of soil fertility and its management in sub-Saharan Africa. I argued 
about the wide variety of factors that influence farmers' investments in maintaining soil 
fertility, and explained the importance of understanding the interaction between bio-
physical characteristics of the environment, farmers' access to resources and the 
institutional and socio-economic context of farming and livelihood making. 
This thesis focuses on the human and social capital influencing the management of 
soil fertility. I looked at farmer learning, experimentation and knowledge, at farmers' 
organisational capacity of working and learning together and at the partnership between 
farmers, research and extension services, as factors in soil fertility management and 
technological improvement. 
Where public interventions on behalf of improved soil fertility management in 
principle make sense, the basic questions relate to what to do and to how to intervene. I 
argued that within the complex agro-ecological settings of sub-Saharan Africa, where as a 
rule great socio-economic differentiation between farmers is found, single and standardised 
interventions will most probably not result into sustainable improvement of soil fertility. 
Within such complex and diverse situations, the answers to the questions what to do and 
how to intervene are likely to be complex and diverse too. 
Related to the question what to do, a variety of possible technological 
improvements exist. Technologies and improved practices in this respect are particularly 
effective when combined or integrated. Integrating options, known as integrated soil 
fertility management (ISFM), necessarily has to take place at farm level. Here, farmers have 
to make decisions, given prevailing conditions, while taking into account their access to 
resources, such as land, labour, capital, markets, etc. Given the diverse factors that influence 
farmers' decisions, combined with the variety of options for improvement, it would be an 
impossible task for research and development services to develop and diffuse ISFM 
'packages' to serve all possible combinations of conditions and desired levels of 
technological improvement. I argued that assistance should not be delivered in the form of 
standardised technology packages, but as potential options to be fine-tuned by the farmers 
themselves. 
This process of fine-tuning leads to the question how to intervene, which is 
effectively the core of this thesis. The answers described in the two volumes of this thesis 
are the result of exploratory field research with the aim to develop a methodology to assist 
farmers in improving their soil fertility management. The outcome of this field research (the 
state-of-the-art of the methodology) is presented in Volume 1 of this thesis (called the 
Resource Guide), while Volume 2 (this book) deals with my analysis of the process of 
methodology development, and presents an assessment of the actual impact of the 
methodology. 
I first present the key elements of the PLAR process approach and tools, followed by the 
major learning points obtained through the methodology development process. 
5.1 Key elements of the PLAR process approach and tools for ISFM 
The PLAR process approach and tools for ISFM as they stand are the result of experimental 
research, conducted in 3 sites (see Chapter 3 of this volume), completed with experiences 
obtained by field testing of the PLAR methodology in various sites of which some are 
described in Part *> of the Resource Guide. An elaborated description of the PLAR process 
i tn 
is found in Part 1 and Part 3 of the Resource Guide. The complete Resource Guide 
constitutes Volume 1 of the thesis. 
Although the PLAR methodology may look like a finalised product, ready for use, 
this is not how it should be interpreted. Indeed, using PLAR as a finished methodology is 
contradictory to the philosophy of learning about location specific resources management. 
As conditions, people and management change in space and in time, when implementing 
PLAR necessarily spatial and temporal adaptations are required. 
In this section, I present a summary of the elements that are essential in PLAR for ISFM, 
and that directly relate to how to intervene with respect to farmer learning. Referring to the 
farmer field school (FFS) approach used in integrated pest management (IPM) (see Section 
1.2.6; Chapter 1), PLAR provides basic elements of a 'curriculum' for integrated soil 
fertility management (see Ter Weel, van der Wulp, 1999). While FFS for IPM relates to 
pests, PLAR for ISFM notably deals with soils. However, pests and soils are only entry 
points, as the emphasis is on self-discovery learning by farmers in collaboration with 
facilitators.1 This is essentially different from the conventional transfer-of-technology 
approach, based on the diffusion of research-initiated technologies by the extension services 
(see Section 1.2.6). This summary presents an answer to the call for the development of a 
praxeology for facilitating learning of integrated soil fertility management (Deugd et al, 
1998). 
Like FFS, PLAR is a farmer education approach based on experiential learning, which is a 
form of constructivist learning (Merriam, Caffarella, 1999). Farmers construct meanings 
from experiences that are shared with others in a given village community. PLAR means 
improving farmers' capacity to define problems, analyse the causes of the problems, set 
priorities, search and identify alternative sources and solutions, test and evaluate potential 
improvements, and when necessary adapt these to the local circumstances. The objective of 
PLAR is not to achieve the scientifically 'best' solutions, but those that are practical, 
applicable and adapted to a specific situation. The assumption is that improvements in the 
efficiency in which fertility resources are managed are possible. 
PLAR is a process, facilitated by change agents; the facilitators. The PLAR process rests on 
a robust organisational structure composed of 4 phases. After the initial diagnosis (Phase 1), 
the process proceeds with a cycle of planning (Phase 2), implementation/ experimentation 
(Phase 3) and evaluation (Phase 4).2 
The cycle is repeated on a seasonal/yearly basis and forms the heart of a long-term 
engagement between farmers and facilitators.3 Each of the phases is characterised by a 
procedure, comprising several steps, including a varying number of methodological tools. 
PLAR is based on 4 key principles that are applicable in the 4 phases of the process: 
1. PLAR is a community approach. The farmer community, generally a village or grouping 
of villages, composed of individual farming families, is the first level of intervention. 
This supposes that the village forms a unity with a certain leadership and social 
cohesion. PLAR aims at involving the whole village population. This is done by starting 
and ending each of the PLAR phases by a community meeting. 
2. PLAR addresses diversity? Diversity is an intrinsic characteristic of sub-Saharan 
farming, determining the variety of soil fertility management strategies found. Farmers 
analyse the diversity within the community, using a range of methodological tools. 
Depending on the requirements, different types of diversity analyses can be done: (i) 
analysis of the village land use system, (ii) analysis of management strategies and (iii) 
analysis of community organisational and kinship structures, for which PLAR provides 
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useful tools. Diversity of experiences, opinions and objectives can be further exploited 
in PLAR by working in sub-groups of farmers, split-up according to gender, age, 
kinship or any other aspect of social diversity. The outcomes of the diversity analyses 
form the basis for the selection of the 'test' farmers who represent the diversity of soil 
fertility management strategies that are found at the village level. 
PLAR deals with representative test farmers.5 Test farmers form a farmer committee, 
which acts as an intermediate between the facilitators and the rest of the villagers. In-
depth analysis of the existing situation is done at the level of the farm-households and of 
the test farmers (farmer committee). Similarly, in-depth planning and evaluation, and 
experimentation of alternative management practices and potential solutions is done by 
the test farmers. 
4. PLAR builds on feedback. Findings obtained with the representative test farmers are 
fed-back during plenary sessions with groups of farmers or at the village community 
level. 
Farmer learning 
PLAR tools emphasise 
visualisation using maps, 
diagrams or matrices drawn or 
constructed by farmers. 
Visualising is crucial, as it 
allows farmers to increase 
insights and understanding, 
thereby stimulating individual 
learning. Moreover, visualisation 
permits literate and non-literate 
farmers to better communicate, 
while structuring and focusing 
the discussion, which stimulates 
communicative learning. PLAR 
seeks a good balance between 
individual and communicative 
learning. 
The major PLAR tools that 
emphasise individual learning 
are farm mapping and farmer 
experimentation. 
Farm mapping is done in 
the initial diagnostic phase and 
forms the core of the planning 
and evaluation phases. Resource 
flow mapping consists of 
farmers making a simplified 
picture of their farm system and 
its resource flow pattern,
 f , . . , , 
including elements that are crucial in soil fertility management. In case of the initial 
resource flow map, the picture presents an overview of how the farmer actually manages the 
fertility of his lands and depicts interactions (or absence of interaction) between farm 
Box 5.1 
Key elements of PLAR for ISFM 
'Soils' as entiy point 
Robust organisational structure with 4 phases, procedures, steps and 
tools 
Recurrent cycles of planning-experimentation-evaluation 
Long-term engagement 
Community approach: village leadership and cohesian 
Diversity approach: land use system, management strategies, 
organisational/ kinship structure 
Farmer committee of representative 'test' farmers 
In-depth analysis, planning and evaluation and experimentation by 'test* 
farmers 
Feedback findings from 'test' farmers to group/village 
Farmer learning 
• Visualising tools: diagrams, matrices, maps 
• Individual learning 
- Farm mapping: make the invisible visible; picture plans; keep a 
diary; keep track of changes 
- Farmer experimentation: adapt techniques to prevailing conditions 
and integrate, combine them into the farming system 
• Communicative learning 
- Diversity analysis: exchange views 
- Workshops, exchange visits 
- Farmer action plan: farmers' own decisions on *new' experiments 
and training sessions 
- Training sessions: curriculum 
- Farmer experiments: exchanges of views among farmers 
- Farmer-to-farmer learning 
- Farmer maps as feedback tool 
• Experiential learning: balance between individual and communicative 
learning 
I h i n l n r C 139 
elements and elements outside the farm. In this process, elements that initially were 
'invisible* to the farmer are thus made more explicit and 'visible'. Only the essential 
elements of the complex farm system are presented within an overall picture that is drawn 
on a single sheet of paper. This picture permits to analyse strong and weak points in 
management, in view of identifying possible improvements. With the resource flow map as 
a basis, a planning map can be made. The planning map represents a picture of the farmer's 
plans for the coming season, indicating new farm elements and techniques to be tried out, 
the way resources will be managed and where on the farm experimentation will take place. 
Planning maps are used as a management tool and can be compared to a farmer's diary. 
They help farmers to organise their work and encourage them to implement what has been 
planned. The map of implemented activities is a transformation of the planning map, 
presenting a picture of the farmer's achievements compared to what had been planned. The 
combination of the planning maps and maps of implemented activities helps farmers to keep 
track of changes in management practices and allows them to make better informed 
decisions in view of improving soil fertility management. For example, based on the 
information shown on the maps, farmers can calculate the amount of residues they have to 
transport in order to produce the quantity of organic fertiliser they need. 
Individual farmer learning in PLAR also takes place through experimentation. 
Although experimentation in PLAR is done at the farm-level and therefore basically relates 
to individual learning, some aspects of experimentation, such as experimental design, are 
done within a group of farmers and thus allow communicative learning. In contrast to more 
conventional on-farm testing, farmer experimentation within PLAR does not aim at 
verifying 'best' technologies as identified by researchers, but at helping farmers to find out 
about the potential of alternative techniques and practices, adapt these to the prevailing 
circumstances and possibly integrate them into the farming systems they are managing. 
Farmers learning from experimentation depends on their capacity to observe, collect and 
register information and draw conclusions about factors influencing the performance of 
experimental treatments. 
Communicative learning, combined with feedback from individual learning, takes place in 
the 4 phases of the PLAR process. 
During the diagnostic phase, emphasis is put on analysing the existing diversity, by 
means of village territory mapping, transect walking, management diversity assessment, 
farm classification and organisational/kinship assessment. As these tools are implemented 
in farmer group settings, communicative learning takes place when farmers exchange 
viewpoints and share insights. Working in groups is combined with discussions of the 
findings in plenary sessions. This provides complementary insights. Feedback from 
individual learning takes place when test farmers present and discuss their resource flow 
maps during plenary sessions with all villagers. 
During the planning phase, there are several occasions for communicative learning. 
During the farmers' workshop and exchange visits, farmers commonly review the outcomes 
of the diagnostic phase and search for alternative techniques and practices to improve soil 
fertility management. Strong and weak points are discussed with the aim to set priorities, to 
make decisions for action, as well as formulating topics for farmer training sessions. So, 
farmers are encouraged to make their own decisions about training sessions and new 
techniques they want to try out, based on the outcomes of the diagnosis and new 
information received. As in the case of the diagnostic phase, communicative learning is also 
stimulated when test farmers present their planning maps and discuss these with the other 
farmers during planning meetings; this is one of the feedback mechanisms between 
individual and communicative learning. The outcome of the planning meetings is an action 
plan elaborated by the farmer committee. 
During the implementation/experimentation phase, communicative learning takes 
place during the farmer training sessions and during experiment design and monitoring 
meetings. Topics dealt with during the farmer training sessions particularly refer to 
knowledge gaps identified during the diagnostic phase. During the farmer training sessions 
emphasis is put on visualising the working of farming systems, with particular attention for 
phenomena that are difficult to observe with the naked eye (see Box 3.24; Chapter 3).6 
Lecturing is avoided and farmers are stimulated to find themselves answers to their 
questions, to exchange experiences with colleagues and to draw their own conclusions. 
Farmer experimentation starts by designing the experiments, which is done by the farmers 
themselves. Based on their own practical experiences of experimenting with new ideas, 
farmers commonly agree on the objectives and hypotheses of the experiments and make 
proposals for their designs. They also exchange ideas on how to monitor the experiments. 
To a large extent monitoring is done individually, but during organised field visits, 
experimenting farmers exchange their views on the advantages and disadvantages of the 
newly tested techniques and compare treatment performances of the different experimental 
sites. Communicative learning further takes place when committee farmers train non-
committee farmers, when they form small informal groups with their neighbours or 
extended family members, thereby providing farmer-to-farmer training.7 Communicative 
learning is extended outside the village boundaries when the farmer committee organises 
field days for neighbouring villages to present its findings and stimulate the visiting farmers 
to a similar programme of action. 
During the evaluation phase, communicative learning happens during a concluding 
evaluation meeting at village level to evaluate the committee's action plan. Learning 
specifically takes place when differences between planning and achievement are assessed 
and factors explaining the differences are analysed. As for the diagnostic and planning 
phases, communicative learning is stimulated when test farmers present farm maps (maps of 
implemented activities) and discuss these with the other farmers. 
5.2 Major learning points in PLAR methodology development 
This section presents a summary of the major experiences and lessons learned while testing 
and implementing PLAR in the various sites. I have systematised these learning points into 
4 categories: 
1. Setting up PLAR 
2. Facilitating of PLAR 
3. The outcomes of PLAR 
4. Extending PLAR 
For each of the 4 categories I look at learning points for the major stakeholders involved in 
PLAR: the farmers, the field teams and the institutes. In the first category, conditions to set-
up PLAR are highlighted. In the second, the focus is on the farmer^field team interaction. 
Learning points have mainly been obtained through the micro-level analyses presented in 
Chapter 3. The third category relates to the outcomes of PLAR in terms of information 
management co-ordinated by the field team and improved learning and management 
performance by farmers and the effects of these changes. The final category deals with 
learning points when PLAR is extended, aimed at reaching more farmers. The learning 
points of this category are to a large extent obtained from the macro-level analyses 
presented in Chapter 3. For each of the 4 categories the learning points are systematically 
described. 
Chapters 1 4 1 
5.2.1 Setting up PLAR 
Facilitation of farmer learning for ISFM, using PLAR, supposes that there are at least 2 
parties involved in the learning process: the farmers (also called the learners or insiders') 
and the facilitators (also referred to as 'outsiders'). As it is not feasible to provide 
facilitation of farmer learning on an individual basis8, PLAR has adopted a community 
approach. This supposes that there 
is a community and that the 
farmers of this community 
recognise soil fertility as an 
important issue. All the cases 
presented in this thesis are indeed 
characterised by farmers who 
recognise a decrease in soil 
fertility as a problem. However, in 
none of the cases farmers 
formulated themselves a clear 
demand for assistance. This puts 
facilitation in a rather ambiguous 
position; how can 'services' be 
provided if there is no demand 
formulated by the community or 
its representatives? The absence 
of a clear demand from the 
farmers is, however, not 
surprising and can be seen as a 
sign of the lack of effective farmer 
organisations, typical for most 
sub-Sahara African situations (Merrill-Sands, Collion, 1993; van Eijk, 1998; van Beurden, 
2000). The absence of demand creates a problem in the sense that farmers' control over the 
PLAR at large is far from assured. A strong and organised opinion on the part of farmers 
gives a better direction to other stakeholders in the process with regard to what is expected 
from them.9 
Nevertheless, this has not withheld 'outsiders' to investigate farmers' interest to tackle the 
soil fertility problem in view of building up their capacity to better manage their resources. 
In all the cases presented in this thesis, PLAR started as a small-scale pilot project. Field 
teams have been set-up or existing field teams have studied in detail the prevailing soil 
fertility issues. This was done to a large extent using background information, in most of the 
cases completed by PRAs. 
PLAR addresses different dimensions of farming, including technical and social 
aspects. At the same time, in the process, both research and action (extension) matter. The 
best response is to have a team of facilitators, composed of researchers and development 
workers with different disciplinary backgrounds. The case study comparison reveals that 
extension workers are in the best position to co-ordinate the field team of facilitators. 
Indeed, when co-ordination is in the hands of researchers, emphasis is often being put on 
data collection to satisfy the researchers' curiosity, rather than on farmer learning and 
experimental capacity building. 
The case studies presented elaborate on the difficulties involved in maintaining a 
functional team of facilitators composed of staff belonging to different institutes. Institutes 
have generally quite different modi operandi, which hinder smooth functioning of the team 
and quickly responding to demands from the field. To ensure the involvement of both 
Box 5.2 
Major learning points in setting up PLAR 
Existence of a farming 'community' 
Recognition of soil fertility problem by farmers 
Call for assistance? 
Set up of field team: interdisciplinary, inter-institutional 
Background and training of field team members 
Study of the problem: including technical and social aspects 
Agreement upon contents and methods: initial workshop 
Clarification of personal objectives and expectations 
Availability of time 
Clarification of objectives and expectations 
Village selection: 
- Representativeness 
- Seriousness of the problem 
- Willingness to learn together 
- Willingness for long-term engagement 
Existence of operational extension services 
Extension services interested in farmer learning and facilitation of 
learning 
Collaboration between research and extension services 
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research and development services, an inter-institutional working group can be composed to 
regularly meet and review progress, while practical facilitation is co-ordinated by one of the 
services. The southern Mali and Marakwet cases make clear that in practice such a working 
group is not effective, and consequently the essence of the farmer learning process is not 
being grasped by the members of the working group who do not participate in the field 
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activities. 
With field team members having a wide variety of backgrounds, training and experiences, 
views on how to effectively intervene are likely to differ. As PLAR means that the field 
team has to be operational over a relatively long period, it is important that before starting, 
the team members discuss and agree upon contents and methods of participation, learning, 
action and research. A shared analysis is crucial. 
In the three cases presented in Chapter 3, an introductory workshop was organised 
to exchange experiences among the field team members and agree on the objectives of 
PLAR and its framework for implementation. However, since PLAR as a concept to work is 
generally new for the field team members, it is not possible to elaborate much on 
methodological and practical aspects of PLAR during the introductory workshop. For this 
reason, objectives and methods have to be regularly reviewed and, if needed, fine-tuned, 
based on the analyses of the outcomes of the step-wise implementation of the PLAR 
approach. 
Experience shows that personal objectives and expectations of the field team 
members influence the set-up and the evolution of PLAR. In the southern Mali case for 
example, the outcomes of the process were used for PhD research and adaptation of the 
tools and procedures was avoided not to endanger the collection of wanted data. It is, 
however, not always easy to have field teams clearly expressing their objectives and 
expectation at the very start of the process. In the western Kenya case for example, 
researchers were disappointed when outcomes of the experiments did not allow statistical 
analysis and scientific publication. This aspect had been overlooked during the introductory 
workshop when the field team members' engagement in the PLAR process was discussed. 
This issue was one of the reasons why one of the researchers resigned from the PLAR team. 
As the demand for facilitation does generally not come from the farmers, a village has to be 
selected to set-up PLAR. 
This selection is done on the basis of criteria related to the representativeness of the 
village within the mandate area of the local extension and/or research service or any other 
well-defined agro-ecological or farming systems zone. Other village selection criteria 
include social cohesion and easy accessibility during the year. Using background 
information and experiences of the local extension service, preliminary choices of villages 
can be made. Before making definite choices, preparatory village meetings must be held to 
find out about farmers' experiences in finding solutions for the declining soil fertility and 
their willingness to learn together. 
PLAR continues over several growing seasons and therefore requires long-term 
commitment from the farming community, the field team and the research and extension 
services. The need for this commitment should be clearly discussed before starting PLAR 
and farmers' willingness to engage in a long-term process of learning should therefore be 
clearly expressed. In practice, it is however quite difficult to ask farmers to commit 
themselves to PLAR. Even when the field team clearly outlines the objectives, procedures 
and particularities of PLAR, farmers can not immediately grasp all the implications. This is 
mainly because farmers have little experience in playing an active role when dealing with 
research and extension services. All the cases presented in this thesis show that farmers are 
inclined to wait for extension workers or researchers to come forward with proposals for 
intervention, rather than telling what they want. Farmers have usually little experience in 
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clarifying their objectives and expectations, which is partly explained by the fact that 
extension workers or researchers seldom ask for their opinions in the first place. Even if 
farmers have been involved in former PRA sessions, as e.g., in the western Kenya case, 
there is no sign of greater farmer engagement or call for collaboration with outsiders. 
It will be clear that PLAR should not be set-up in an area where there is no operational 
extension service with some potential to manage PLAR. Although a field team could set-up 
and develop PLAR as a pilot activity, without an operational extension service, there is little 
chance that PLAR will be extended beyond the pilot scale. However, the mere existence of 
an extension service is not sufficient a condition for a successful PLAR. The extension 
service should itself clearly express its interest in farmer education and facilitation of 
learning. In the southern Mali and Marakwet cases, the local extension services did express 
their need of a methodology to assist farmers in improving soil fertility management. They 
have addressed their demand for assistance to the local research services that have 
experience in field research. Supported by technical assistance, the research services took 
the initiative to form field teams composed of members of both the research and extension 
services. 
5.2.2 Implementing PLAR 
The learning points with respect to the implementation of PLAR mainly stem from the 
micro-level analysis and focus on aspects of facilitation of farmer learning and 
farmer«-»field team interaction. 
An important aspect of facilitating farmer learning relates to the learning tools that form the 
basic instruments of a field team. 
Many proponents of participatory methods feel that a facilitator should be 'blank' 
regarding the direction of the appraisal and therefore should use open-ended checklists 
accompanying the methodological tools. The southern Mali case shows that open-ended 
checklists have many disadvantages within the framework of PLAR. One of the major 
shortcomings of checklists concerns the difficulties of comparing outcomes of different 
groups who used the same tool. This was especially relevant while making the farm maps. 
PLAR not only emphasises comparisons between (groups of) farmers, assessing changes 
over time is also essential in farmer learning. As this proved to be impossible when using 
open-ended checklists, more standardised interview forms were elaborated. These forms did 
not only allow farmers to better compare and exploit the outcomes, together with well-
structured procedures for implementation, they also helped the field team members to feel 
at ease when using the tools. The other side of the coin was, however, that the field team in 
southern Mali increasingly used the interview forms as blue prints and over-emphasised 
data collection. With the field team dominated by researchers, giving priority to data 
collection for their own purposes, the usefulness of interview forms in terms of farmer 
learning was not critically assessed and no major adaptations were made. 
In the Marakwet case, with the extension service co-ordinating PLAR, giving more 
attention to farmer learning, the shortcomings of using standardised interview forms were 
felt as well. Indeed, the field team considered the standard interview forms too complicated 
with too many detailed questions, which principally aim at obtaining quantitative 
information, without being of direct relevance to farmer learning. For this reason, the 
interview forms were replaced by topic lists. These proved to give the facilitator a 
framework to step-wise use the tool, while providing the necessary flexibility to respond to 
farmers' priorities. Topics can be either skipped or elaborated as a function of farmer 
learning as priority. Farmers are now experimenting with map making without assistance 
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from the field team, using a shorter version of the topic list. Obviously, there are 
consequences involved, as it may become difficult to compare maps made by different 
farmers, while the field team may have problems in understanding the farmer drawings and 
therefore be less able to give advice. After gaining sufficient confidence in using the tool, 
farmers and field team may feel the need to elaborate more standardised interview forms, 
which will make it easier to compare maps, to discuss alternative options for improvement 
and to collect reliable data so that progress can be better assessed over time. In practice, 
however, flexibility in adapting PLAR tools to fit the diverse and dynamic conditions puts 
high demands on skills of the field team members. 
Flexibility is further found in the 
possibility to add or discard steps 
and tools within the structure of 
PLAR. The question is, however, 
who proposes and who decides on 
which tools to use or to adapt. The 
field team discusses the PLAR 
procedures during introductory 
meetings for each of the phases, and 
farmers are asked to propose 
adaptations if they wish so. In 
practice, however, farmers rarely 
propose any change and take the 
attitude of 'wait and see'. So, while 
farmers are invited to develop their 
own specific PLAR process, none 
of the cases reports of farmers who 
actually used that opportunity. This 
is in line with the absence of 
farmers' clear demand for 
assistance and their lack of 
experience in playing an active role 
when dealing with research and 
extension services (see Section 2.1). 
In all the cases presented, the PLAR 
programme is not really the result 
of negotiations between farmers 
and facilitators. Experience shows that farmers genera ly do not openly oppose to proposals 
made by research and extension services, but show their dissatisfaction with the programme 
by refraining from participating. 
As diversity is inherent to sub-Sahara African farming systems PLAR has several tools to 
unravel and exploit this diversity. Moreover, to better capture the diversity of opinions due 
to social factors, the field teams gained experience m working w,h groups of farmers, split-
up according to age, sex, or any other relevant social diversity. Working wrth groups may 
be advantageous as farmers dare more to express themselves whereas soc.o-cultu al values 
might hinder free expression of opinions in mixed groups However, working w. h groups 
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Box 5.3 
Major learning points in implementing PLAR 
Adaptation of tools and procedures: checklists, interview forms, 
topic lists 
Wide variety of tools 
Selection of tools: who proposes, who decides? 
Work with a single group or split-up group: who proposes, who 
decides? 
Leading versus facilitation: who learns, whose opinions? 
Classify farms: dealing with sensitive matter need of support from 
the community 
Selection of farmer committee; representativeness: who proposes, 
who decides 
Availability/accessibility of possible options 
Selection of potential solutions: who proposes, who decides? 
Bring farmers into contact with potential solutions and sources of 
information 
Recognition, exploitation of farmer knowledge and experiences 
Selection of potential solutions: fine-tuned technologies versus 
options to be adapted, and fine-tuned: who proposes, who decides? 
Improvements in farmer experiments: design and monitoring 
Action oriented versus learning oriented: who proposes, who 
decides? 
Functioning of the farmer committee: ISFM as subject; committee 
composition; time to build confidence 
Institutional setting: 
- Research - extension: who takes the lead, who facilitates 
- Data collection - farmer leaning 
- Affinity for methodology research 
- Project - institution: advantages, inconveniences 
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take the final decision. In the 3 case studies such decisions were generally easily made, 
without any pressure from the field team. 
The balance between leading and facilitating the discussions proves to be fragile and 
dynamic. 
This is illustrated by the southern Mali case. In the beginning, the field team 
members were mainly interested in gaining knowledge themselves, while farmer learning 
received less attention. In the course of the process, the field team members did their best to 
stimulate farmers to take more and more the lead. In practice, however, farmers were 
seldom controlling the discussions and did not really assume ownership of the process. 
In the 2 other cases, similar initial situations are found. However, from the 
beginning of the process 'the stick' was quickly handed over to the farmers who took a 
more leading role in planning and experimenting of new techniques. In the Marakwet case, 
for example, with the extension service being in charge of the co-ordination of PLAR, 
'researcher learning' became secondary and farmer learning the central objective. 
Nevertheless, the experience makes clear that although field team members and farmers 
speak the same language, they do not necessarily give the same meaning to the terms they 
use. Definitely, it takes time to 'understand' each other and negotiate within a climate of 
confidence. It also takes time for the team members to assume their 'new' role of 
stimulating and motivating farmers in looking for answers themselves to prevailing 
constraints. Equally, for farmers it takes time to become convinced that soil fertility 
management can be improved through better managing the available resources and that 
finding out about this is full of profit. The Marakwet case also elaborates on the difficulties 
of ISFM to take place when a development agency in place (SARDEP in this case) 
promotes more short-term external-input based actions. From the perspective of SARDEP it 
is all but logical to bet on activities that immediately show results, rather than giving 
priority to farmer learning, that is difficult to evaluate in terms of its impact on the local 
agricultural production. 
Analysing management diversity and subsequently making a farm classification proved to 
be a sensitive matter. For this reason careful introduction and explanation of the objectives 
are required. Experience tells us that it is important to do the exercise with groups of 
farmers, based on sex and age, as these factors seem to influence the way farms are 
classified. It is also important that the village community forms the groups in order to 
ensure that the outcomes of these classifications have more chance to be approved by the 
village community. This is relevant since the farm classification forms the basis for the 
selection of the 'test' farmers and thus of the farmer committee. In none of the 3 cases 
presented in Chapter 3, the village community showed any difficulty in selecting 'test' 
farmers that were representative for the farm classes, taking into account a number of other 
selection criteria (see Box 3.22). In the southern Mali case, few test farmers have dropped 
out, even 5 years after the programme has started. And although there was not an official 
formation of a farmer committee, the village community considers the test farmers as their 
representatives who form the bridge between the facilitation team and the rest of the 
community. In contrast, in the Marakwet case, in the course of time, better soil fertility 
managers 'silently' replaced the poorer soil fertility managers. According to the farmers, one 
of the major reasons that poorer soil fertility managers drop out is that they are older 
farmers, who show little interest in improving soil fertility management and therefore do 
not participate in, committee meetings. Another reason is that many of the poorer soil 
fertility managers live in social isolation and do not show much interest in dealing with 
neighbours. The field team was not in the position to get a more representative group of 
poorer soil fertility managers in the committee. The case shows that despite the field team's 
careful attention, it is not easy to form a group of test farmers representative for the 
diversity in soil fertility management strategies. 
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Before starting the planning phase, the field teams gained information about possible 
options to solve the problems identified. This supposes that there are institutions with 
relevant services or resources of information and that the field teams have access to these. 
In the case studies presented, the field teams had access to various sources of information, 
including libraries, results from on-station research and on-farm experimentation, etc. With 
researchers being part of the field teams, findings from research were relatively easily 
accessible. Indeed, in the southern Mali and western Kenya cases, the researchers of the 
field teams had been involved in field testing of technologies related to soil fertility 
management and were in contact with other national and international research services. 
With extension services taking the lead in co-ordinating PLAR, it is essential for the field 
team to maintain close links with research and other sources of information. 
Out of the possible options for improvement identified by the field team, a selection is made 
of the most potential solutions. Experience makes clear that farmers appreciate the direct 
link between the problems they identified and the possible solutions for improvement. In 
the beginning, PLAR mainly deals with soil fertility management stricto sensu. However, 
when PLAR process proceeds, farmers are becoming more and more interested in dealing 
with other issues of farming and livelihood making. This has implications for the field team 
members, as they have to be knowledgeable about a wide range of improved farming 
practices and even broader, about livelihood making. If they want to be of any service to the 
farmers, they have to be able to inform farmers where to find the relevant services or 
information, and possibly bring farmers into contact with these. 
In the 3 case studies, farmers were brought into contact with the alternative management 
practices by organising farmers' workshops and exchange visits. 
Exchange visits proved to be a very useful tool. However, exchange visits can only 
take place if farmers who implement some of the proposed options can be identified and if 
facilities and funds are available to transport the farmers. 
The farmers' workshop is implemented in the village and it is important to take 
farmer knowledge and experience as starting point when introducing new options. In 
southern Mali, for example, this was not the case. Farming systems researchers were in the 
driving seat and did not actively involve farmers in the search of alternative practices. The 
field team found it rather its task to make relevant proposals and convince farmers to 
implement these. As a consequence, the farmers did not really take ownership of the action 
plan, which basically remained in the hands of the field team. In the western Kenya and 
Marakwet cases, farmers were closely involved in the identification of possible solutions. 
On the basis of farmers' local experimental practices, the facilitation team proposed 
alternative technological improvements in the form of options to be tried out and fine-tuned 
under the farmers' prevailing conditions. Based on the farmers' and the team s selection 
criteria, the farmers were assisted to make choices regarding the options to be tried out. As 
a result, the action plan of the farmer committee was to a large extent a combination of 
farmers' interests, based on their local knowledge and practices, and new insights provided 
by the team and drawn up in the form of a matrix, kept by the committee In contrast with 
the southern Mali case, the action plans in the western Kenya and Marakwet cases were 
owned by the farmers. 
With respect to facilitation during the implementation/experimentation phase, the cases 
present some clear differences. , .
 r . 
Since in the southern Mali case the farmers did not take full ownership of the action 
plan, they obviously did not take the lead in the implementation of the activities. Step-wise 
the field team assisted the farmers in the execution of the action plan. However, the actual 
time involvement was limited as the field team was convinced of the effectiveness of the 
•cchnolocica! improvements, so they limited the intervention to the organisat.on of 
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demonstrations. During the cropping season only occasional meetings took place on request 
of farmers, while there was no monitoring.10 
In the western Kenya case, the improvements were not considered as Tine-tuned* 
technologies, but as options to be tried out under the existing conditions. The field team 
closely involved the farmers in the design of the experiments. Starting with farmers' own 
experiences in experimenting, an experimental design was commonly developed, and 
indicators for success were identified. During the cropping season the facilitation team 
stimulated farmers to monitor the experiments, while the field members themselves did a 
part of the data collection. 
In Marakwet farmer innovations received due attention. Farmers took the lead in 
monitoring the experiments, while the field team assisted farmers in the selection of 
indicators and in better observing and recording information from the experiments. 
At the same time, PLAR moved from an action-oriented process to one that focussed more 
on learning. 
In southern Mali, major emphasis was put on farmers implementing alternative 
practices, while little attention was paid to farmers exchanging views and insights during 
the implementation phase. 
In the western Kenya case, the test farmers formed a committee and the facilitation 
team tried to stimulate the farmer committee to become more involved in the organisational 
aspects of PLAR. Without neglecting the importance of farmers taking action, increasing 
attention was given to formalise group learning. At the same time, the field team tried to 
motivate farmers to take ownership of the programme. However, the committee proved to 
be operational only when the facilitation team provided assistance. Although the farmers 
were interested to learn from each other, lack of confidence, misunderstanding, poor 
managerial skills and lack of clear purpose hindered them to regularly meet as a committee. 
A similar situation is found in the Marakwet case. Although farmers showed clear 
interest in sharing insights and knowledge among each other, organising committee 
meetings themselves without assistance from the team seemed too vague and open-ended. 
Inspired by the FFS approach for IPM, a curriculum for farmer learning was developed and 
five training sessions were implemented, giving structure to farmer learning in groups. 
When the team tried to move forward the farmer committee in taking the lead in the 
process, conflicts between farmers came to the foreground. 
Seemingly, learning from each other through the exchange of experiences and 
insights obtained by trying out alternative techniques is not a sufficiently strong motive for 
a farmer committee to sustain its operation. On the other hand, with the assistance of the 
facilitation team in formulating a clear agenda and organising meetings, farmers became 
more and more convinced of the usefulness of colleagues as a valid source of knowledge. 
Farmers were stimulated to meet individually, visiting each other's plots and learning from 
each other's experiences (see Chapter 4, Table 4.3). That farmers can learn from such 
experiences is shown in the western Kenya case, where farmers have formed themselves a 
group, largely composed of former members of the committee. Apart from soil fertility 
management aspects, they have a concrete objective in mind as they aim at developing an 
irrigation scheme, for which they try to get funding. This example makes clear that it takes 
time for farmers to gain confidence in learning from each other, form a committee and 
formulate objectives and agenda themselves. With such a committee in place, the 
facilitation team can respond to farmers' demands for assistance. But the example also 
shows that initiating PLAR, even if the idea comes from 'outsiders' can stimulate farmers to 
begin their own PLAR. 
The institutional setting has its influence on how PLAR is set-up and evolves. 
In the Mali case, the field team is composed of researchers who are part of a larger 
FSR team. In practice, extension did not participate in the field activities, while the 
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collaboration with thematic research proved not to be in line with the development of PLAR 
as its major interest was not fanner learning but verifying pre-determined experimental 
treatments, something exclusively related to researcher learning. Being part of a well-
functioning project organisation, supported by external technical and financial aid with 
necessary logistical arrangements and operational funds for travelling and subsistence 
payments of the facilitation staff, the poor involvement of the extension service and 
thematic research did not hinder the implementation of the methodology research 
programme. However, the virtual absence of the extension service in PLAR limits the 
chance of the approach to become a practical field extension methodology. 
In the western Kenya case, the regional research centre officially co-ordinated the 
PLAR activities. With the lack of flexibility in programming and budgeting and poor 
logistical arrangements, the field team was not in the position to effectively respond to 
demands from the field. At the same time, the donor (KARI-NLO) was not willing to 
acknowledge the need of providing incentives as a compensation for the underpayment of 
the field team members. Moreover, the regional research centre proved to be reluctant to the 
idea of research methodology and experiment with new approaches of farmer learning and 
participatory action research. Although the extension staff were part of the field team, the 
senior extension staff have not been effectively involved in the programme. Therefore, they 
had little influence to emphasise a more development-oriented perspective of PLAR for 
ISFM. 
In the Marakwet case, the field team was co-ordinated by staff of the local extension 
service, in which researchers collaborate. This framework for improvement proved to 
favour the development of a more development-oriented PLAR as experimentation became 
definitely in hands of the farmers and the curriculum for farmer learning has been further 
developed. Nevertheless, as for the other cases, co-ordination with the senior staff of the 
development organisation remained weak. 
5.2.3 Outcomes of PLAR 
Information management 
PLAR yields a potentially wide array 
of information, even when carried 
out at a pilot scale. Each of the 
methodological tools of PLAR is 
accompanied by recording forms that 
allow the facilitator to systematically 
record the major results using the 
tools. The recorded information is 
presented in the form of a synthesis, 
which is useful when comparing the 
outcomes of the tools used by 
different groups of farmers or in 
different villages. Synthesised 
information from the diagnostic 
phase, for example, is useful when 
investigating possible options for 
improvement and elaborating 
problem-cause relationships. 
Box 5.4 
Major learning points in information 
management 
Recording forms accompanying the methodological tools: data 
registration by field team 
Construction of time-series on the basis of'seasonal' farm maps 
Analytical framework: ResourceKIT software 
Selection of indicators of impact 
- Management performance indicators: ratios 
- Nutrients as 'common currency' in resource flows 
Nutrient flow analysis and partial nutrient balances: individual 
firms, averages per farm class and for all "test* farmers 
Usefulness for field team: providing insight, assessing effect and 
targeting advice 
Usefulness for farmers: common ground for joint learning, 
assess importance of flows, experiment with nutrient saving 
practices 
Combination of'soft' and Tiard' systems 
Limitations in terms of extrapolation of data 
Conditions for successful data collection 
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demonstrations. During the cropping season only occasional meetings took place on request 
of farmers, while there was no monitoring.10 
In the western Kenya case, the improvements were not considered as Tine-tuned* 
technologies, but as options to be tried out under the existing conditions. The field team 
closely involved the farmers in the design of the experiments. Starting with farmers' own 
experiences in experimenting, an experimental design was commonly developed, and 
indicators for success were identified. During the cropping season the facilitation team 
stimulated farmers to monitor the experiments, while the field members themselves did a 
part of the data collection. 
In Marakwet farmer innovations received due attention. Farmers took the lead in 
monitoring the experiments, while the field team assisted farmers in the selection of 
indicators and in better observing and recording information from the experiments. 
At the same time, PLAR moved from an action-oriented process to one that focussed more 
on learning. 
In southern Mali, major emphasis was put on farmers implementing alternative 
practices, while little attention was paid to farmers exchanging views and insights during 
the implementation phase. 
In the western Kenya case, the test farmers formed a committee and the facilitation 
team tried to stimulate the farmer committee to become more involved in the organisational 
aspects of PLAR. Without neglecting the importance of farmers taking action, increasing 
attention was given to formalise group learning. At the same time, the field team tried to 
motivate farmers to take ownership of the programme. However, the committee proved to 
be operational only when the facilitation team provided assistance. Although the farmers 
were interested to learn from each other, lack of confidence, misunderstanding, poor 
managerial skills and lack of clear purpose hindered them to regularly meet as a committee. 
A similar situation is found in the Marakwet case. Although farmers showed clear 
interest in sharing insights and knowledge among each other, organising committee 
meetings themselves without assistance from the team seemed too vague and open-ended. 
Inspired by the FFS approach for IPM, a curriculum for farmer learning was developed and 
five training sessions were implemented, giving structure to farmer learning in groups. 
When the team tried to move forward the farmer committee in taking the lead in the 
process, conflicts between farmers came to the foreground. 
Seemingly, learning from each other through the exchange of experiences and 
insights obtained by trying out alternative techniques is not a sufficiently strong motive for 
a farmer committee to sustain its operation. On the other hand, with the assistance of the 
facilitation team in formulating a clear agenda and organising meetings, farmers became 
more and more convinced of the usefulness of colleagues as a valid source of knowledge. 
Farmers were stimulated to meet individually, visiting each other's plots and learning from 
each other's experiences (see Chapter 4, Table 4.3). That farmers can learn from such 
experiences is shown in the western Kenya case, where farmers have formed themselves a 
group, largely composed of former members of the committee. Apart from soil fertility 
management aspects, they have a concrete objective in mind as they aim at developing an 
irrigation scheme, for which they try to get funding. This example makes clear that it takes 
time for farmers to gain confidence in learning from each other, form a committee and 
formulate objectives and agenda themselves. With such a committee in place, the 
facilitation team can respond to farmers' demands for assistance. But the example also 
shows that initiating PLAR, even if the idea comes from 'outsiders' can stimulate farmers to 
begin their own PLAR. 
The institutional setting has its influence on how PLAR is set-up and evolves. 
In the Mali case, the field team is composed of researchers who are part of a larger 
FSR team. In practice, extension did not participate in the field activities, while the 
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collaboration with thematic research proved not to be in line with the development of PLAR 
as its major interest was not farmer learning but verifying pre-determined experimental 
treatments, something exclusively related to researcher learning. Being part of a well-
functioning project organisation, supported by external technical and financial aid with 
necessary logistical arrangements and operational funds for travelling and subsistence 
payments of the facilitation staff, the poor involvement of the extension service and 
thematic research did not hinder the implementation of the methodology research 
programme. However, the virtual absence of the extension service in PLAR limits the 
chance of the approach to become a practical field extension methodology. 
In the western Kenya case, the regional research centre officially co-ordinated the 
PLAR activities. With the lack of flexibility in programming and budgeting and poor 
logistical arrangements, the field team was not in the position to effectively respond to 
demands from the field. At the same time, the donor (KARI-NLO) was not willing to 
acknowledge the need of providing incentives as a compensation for the underpayment of 
the field team members. Moreover, the regional research centre proved to be reluctant to the 
idea of research methodology and experiment with new approaches of farmer learning and 
participatory action research. Although the extension staff were part of the field team, the 
senior extension staff have not been effectively involved in the programme. Therefore, they 
had little influence to emphasise a more development-oriented perspective of PLAR for 
ISFM. 
In the Marakwet case, the field team was co-ordinated by staff of the local extension 
service, in which researchers collaborate. This framework for improvement proved to 
favour the development of a more development-oriented PLAR as experimentation became 
definitely in hands of the farmers and the curriculum for farmer learning has been further 
developed. Nevertheless, as for the other cases, co-ordination with the senior staff of the 
development organisation remained weak. 
5.2.3 Outcomes of PLAR 
Information management 
PLAR yields a potentially wide array 
of information, even when carried 
out at a pilot scale. Each of the 
methodological tools of PLAR is 
accompanied by recording forms that 
allow the facilitator to systematically 
record the major results using the 
tools. The recorded information is 
presented in the form of a synthesis, 
which is useful when comparing the 
outcomes of the tools used by 
different groups of farmers or in 
different villages. Synthesised 
information from the diagnostic 
phase, for example, is useful when 
investigating possible options for 
improvement and elaborating 
problem-cause relationships. 
Box 5.4 
Major learning points In information 
management 
Recording forms accompanying the methodological tools: data 
registration by field team 
Construction of time-series on the basis of 'seasonal' farm maps 
Analytical framework: ResourceKIT software 
Selection of indicators of impact 
- Management performance indicators: ratios 
- Nutrients as 'common currency* in resource flows 
Nutrient flow analysis and partial nutrient balances: individual 
farms, averages per farm class and for all 'tesf farmers 
Usefulness for field team: providing insight, assessing effect and 
targeting advice 
Usefulness for farmers: common ground for joint learning, 
assess importance of flows, experiment with nutrient saving 
practices 
Combination of'soft' and Tianf systems 
Limitations in terms of extrapolation of data 
Conditions for successful data collection 
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With map making by farmers as one of the major PLAR tools, used during the diagnostic 
phase and recurrent planning-cvaiuation phases, similar types of data become potentially 
available over a longer period of time. This enables the field team to construct time-series 
and follow the evolution of farmers' management practices over time. To do so, the data 
from the recording forms are put into computer databases using the software programme 
ResourceKIT. Details on the analytical framework are presented in the Resource Guide 
(Part 1, Chapter 7; Part 4; Part 5). 
Using the analytical framework, two types of indicators can be selected to evaluate the 
impact of PLAR: (1) management performance indicators and (2) nutrient flows and partial 
nutrient balances. 
The management performance indicators correspond to resource flows directly 
visible on the farm maps: crop residues that are recycled, production and use of organic 
fertilisers and use of mineral fertilisers. The difference with the flows on the maps is that 
the calculated performance indicators are not expressed in total quantities but in ratios, 
these are quantities per unit of land, labour or livestock. 
As described in the Resource Guide (Part 1, Chapter 4), nutrients can be considered 
the 'common currency' of resource flows, allowing to compare flows and to establish a 
scale to measure their importance in the farming system. Moreover, since farmers do not 
use the chemical status of the soil as indicator for fertility, feedback of nutrient related 
information to farmers can be fruitful. Using the 'hard' systems perspective, described in 
the Resource Guide (Part 1, Chapter 3), partial nutrient balances can be made for the farm 
and for the 3 distinct sub-systems of the farm: the crop production system, the animal 
production system and the household system. 
Evidence shows that on the basis of the information captured from the farm maps, 
performance indicators and nutrient flows and partial balances can be calculated as averages 
for all test farmers, per farm class and for individual farms (Defoer et al, 1998b; Defoer, 
Place, 2000; Defoer et al, 2000b). Thus farm maps drawn by farmers are not only useful as 
'qualitative' learning and action-research tools, they also yield data that can be used in 
quantitative analysis. Furthermore, the outcomes of the quantitative analysis prove to 
improve both the field team's and farmers' perceptions on and knowledge of the farming 
situation.11 
For the field team members the quantitative analysis helps evaluating their work and 
provides a more elaborated picture of the functioning of the system. Nutrient flow analysis 
shows the linkages among the farm elements and the incoming and outgoing flows of the 
system. The analysis also allows to assess the effect of the changes in practices farmers 
have made and the results obtained by different groups of farmers implementing PLAR. 
This makes it possible to develop better-targeted advice. 
The indicators also create a common ground for joint learning between the field 
team members and the farmers. For example, a set of cards with pictures has been 
developed to visualise and discuss with farmers the results of the quantitative analysis. The 
nutrient values involved in management practices such as crop residues recycling, crop 
fertilisation and manure production, allow farmers to better assess the relative importance of 
the different flows and relate this to their efforts put in soil fertility management practices. 
Thus the effect of increased use of litter, fodder, organic fertiliser, etc., can be assessed in 
terms of changes in nutrient flows and balances. When ratios are used instead of total 
quantities, the actual farm performance can be evaluated in terms of limiting farm resources 
such as labour, cattle or land. When brought up during planning and evaluation meetings, 
farmers are being inspired to experiment with nutrient saving management practices and 
improve performance compared to standards and recommendations. Thus quantitative 
analysis, using a 'hard' systems perspective can become part of a 'soft' systems 
methodology, typically for PLAR. 
The methodology has, however, some limitations. Firstly, information found in the farm 
maps needs to be fairly-well standardised in order to feed the ResourceKIT software. The 
interview forms and accompanying recording forms used in the southern Mali and western 
Kenya cases are sufficiently well structured to ensure unambiguous and systematic 
collection of essential data. Moreover, as the recording forms directly relate to the maps 
drawn by the farmers, they are likely to contain reliable data. The topics lists, used in the 
Marakwet case, on the other hand, do not yield sufficiently detailed data to allow nutrient 
flow analysis. However, with fanners and team members becoming more confident with 
the tool, it might be possible to identify farmers who are interested in going into more 
detailed farm mapping, including data necessary to do nutrient flow analysis, using the 
ResourceKIT software. Secondly, the nutrient content data used are average figures 
obtained from literature review. The actual nutrient content data of resources such as crop 
produces and residues and organic fertilisers may be quite different from these average 
figures. However, to limit costs and time, location specific data have not been obtained. 
Thirdly, the data are mainly restricted to farmers' management practices, leaving out hard-
to-quantify flows such as atmospheric deposition of nutrients, sedimentation, and 
denitrification. Consequently, balances are partial and only tell something about the 
direction in which the system is evolving. The results should therefore not be used beyond 
the PLAR setting and should be handled with care when comparing with results of similar 
research (van der Pol, 1992; Smaling, 1993). Fourthly, the data come from pilot villages, 
using experimental manipulation techniques (see Chapter 2), where farms have not been 
selected at random. For this reason and given the existing diversity, extrapolation of the 
results to wider areas can not be done without presenting the details of the sampling. 
Given these limitations and conditions required, data from the nutrient flow analysis 
based on farm-maps should be carefully used. In practice, resource flow mapping, using 
topic lists can be done with a large group of farmers, facilitated by extension workers. And 
as the Marakwet case shows, farm mapping can even become a tool farmers can use 
themselves, applied with limited assistance from the team of facilitators. In contrast, the use 
of standardised interview guides and recording forms, allowing nutrient flow analysis 
should be limited to interview and work with farmers that are carefully selected on the basis 
of representativeness and interest of the farmers themselves. Researchers involved in PLAR 
must be in charge of nutrient flow analysis and ensure the feedback of results into the 
PLAR process co-ordinated by extension staff. 
Changes in soil fertility management 
Farmer learning and action 
research is difficult to evaluate, 
because activities and outputs 
can not be determined 
beforehand and may change over 
time in unforeseen ways. 
Moreover, PLAR does not only 
aim at farmers taking action, but 
also at increasing farmer 
knowledge as a product of 
learning. 
The farmer-drawn farm maps 
allow to keep record of the 
alternative soil fertility 
management practices planned 
Box 5.5 
Major learning points regarding changes in soil 
fertility management 
Actions by test farmers 
- Starting immediately after initiating PLAR 
- Improving crop residue recycling 
- Improving soil fertility management and other aspects of farming 
Diffusion to 'indirectly involved' farmers 
- Spreading knowledge on farmer-to-farmer basis 
- New techniques responding to needs 
- Making needs more explicit 
- Modifying and adapting techniques 
Effects of changes 
- Partial nutrient balances of the crop production system become 
less negative 
- Colour of the soil becomes darker 
- Farmers move towards classes of'better' soil fertility managers 
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and implemented, and of the year-to-year changes in crop residue recycling and organic 
fertiliser production and use. 
Chapter 3 shows that for the 3 case studies, test farmers almost immediately start 
implementing alternative soil fertility management practices. In the southern Mali and 
western Kenya cases, these practices vary according to the farm classes as a function of 
differences in constraints and resource endowment. Apart from soil fertility management 
practices stricto sensu, improvements also relate to other farming aspects such as livestock 
management and crop varieties. 
In the southern Mali case, where the programme has been running for more than 5 
years, the improvements are noticeable in terms of improved crop residue recycling. 
Farmers are now burning less crop residues and use them instead as feed and source of 
organic fertiliser production. 
To obtain information about the effect of the participatory action research on farmer 
learning and farmer knowledge, a survey has been conducted in southern Mali. 
The results show that the test farmers know and try out more 'new' techniques of 
farming compared to their colleagues who have not been involved in the programme. 
Moreover, the results indicate that the programme has been effective in spreading 
knowledge on a farmer-to-farmer basis, as farmers who have been in contact with test 
farmers are also more knowledgeable and experimentation-minded than colleagues who 
were not. 
Experimenting with new techniques and implementing them on a larger scale 
depends on the nature of the technique and on the learning approach. The first condition for 
farmers to try out a new technique is its potential to respond to a felt need. So, when a 
proposed technique responds to farmers' needs, experimentation is more likely to take 
place. The results show that the approach has been effective in making needs more explicit 
and motivating farmers to try out new techniques that potentially respond to these needs. 
In terms of transformational knowledge as defined in Chapter 2, test farmers and 
farmers who have been in contact with them, show more capacity to modify 'new' 
techniques proposed by the facilitators, than a group of control farmers. 
With respect to the effects of the changes in practices, 3 types of indicators are presented in 
the thesis: nutrient flows and partial balances, soil colour and farm class. 
Nutrient flow analysis allows to show the effect of farmers' changes in management 
practices. In the southern Mali case, as a result of 5 years of participatory action research, 
partial nutrient balances of the crop production system have become substantially less 
negative. The improvements are mainly due to the increase in organic fertiliser use from 
both animal and household sources and a decrease in open access grazing of crop residues. 
Using the change in darkness of the soil as farmers' major indicator for the change 
in soil fertility, the opinion of farmers in southern Mali was investigated 5 years after the 
start of the participatory action research. According to 95% of the farmers the colour of the 
soils of their land has become darker, indicating the improvement of soil fertility status. 
Five years after the participatory action research has started, farmers were asked to 
reclassify all farmers of the village. The results indicate that three quarters of the farmers, 
who had been initially classified as poor soil fertility managers (Class 3 farmers), had 
moved to the class of good soil fertility managers (Class 1) or average soil fertility 
managers (Class 2). 
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5.2.4 Extending the PLAR process 
In this section I refer to the question of replicability of the results of the experimental 
methodology development, conducted in the research villages (see Section 2.1; Chapter 2). 
The 3 case studies show that on a small-scale, field teams are capable of setting up and 
developing a methodology for assisting farmers in soil fertility management, adapted to the 
local conditions. However, in terms of institutional involvement the case studies show 
limited impact. Similarly, Schoubroeck (1999) showed that developing a FFS-type of 
extension for citrus fly control in Bhutan was very successful at village level.13 However, 
extending the results to other villages met with several constraints related to the local 
research and extension services working along the lines of the transfer-of-technology 
approach (see Section 1.2.6).14 
Although, for both the southern Mali case and the Marakwet cases, development 
organisations15 had shown keen interest in a methodology for assisting farmers in 
improving soil fertility management, they are seemingly not in the position to extend PLAR 
on a wider scale. Several reasons can be identified. 
Firstly, as presented in the beginning of this chapter, PLAR for ISFM is a complex 
approach, with multiple phases, steps, procedures and tools. At the start of the methodology 
development process, the development organisations could most probably not imagine that 
the approach would involve so many aspects. Moreover, as they have only been partly 
involved in the development of the approach, they are not well equipped to assess the 
importance of taking into account the various consequences of the complex and diverse 
nature of soil fertility management. For the same reason, they are not in the position to 
judge the validity of the approach and tools developed, neither to make a proper selection of 
the tools in order to begin their own PLAR. Most probably the development organisations 
expected simple technical messages, using a straightforward approach to transfer the 
information to the farmers. The complex PLAR approach, requiring a long-term 
engagement of farmers and institutions, as well as facilitating group learning and 
experimenting with improved management of locally available resources is philosophically 
quite different from, for example, SARDEP's policy emphasising single technological 
improvements boosting market-led agriculture, using mass media as a major dissemination 
vehicle. 
Secondly, although development organisations generally recognise the need to 
protect natural resources from degradation, concrete action often proves to be easier said 
than done.16 Moreover, the actual consequences of soil fertility decline are not always 
immediately visible and even action in terms of soil fertility amendments often fail to 
produce tangible results in the short run.17 Development organisations generally prefer to 
invest in actions that yield immediately measurable results, as this will likely receive more 
appreciation from farmers and donors. For this reason, SARDEP heavily invests in market-
led activities that have proven potential to increase farmers' income. Similarly, the CMDT 
in southern Mali prefers concentrating on activities that have the potential to directly 
increase cotton production. Improving the management of locally available resources, 
which is the major emphasis of PLAR for ISFM, is not likely to produce, in the short run, 
spectacular outcomes in terms of increase of income or yield. For this reason, investing in 
PLAR for ISFM, is unlikely to receive priority attention from development organisations. 
Thirdly PLAR for ISFM is a process approach, in which concrete targets in terms 
of numbers of types of activities to be implemented or farmers to be reached are not set 
beforehand Moreover PLAR is a farmer learning process, aiming at building experimental 
capacity and emphasising farmer-to farmer learning. All these aspects are difficult to 
monitor and measure. Development organisations, on the other hand, want to measure the 
effects of their investments, generally using simple monitoring methods. As such methods 
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are not very suitable for 
measuring the impact of 
PLAR, development 
organisations may hesitate to 
adopt PLAR on any 
significant scale. 
Fourthly, the 
approach is highly 
demanding in terms of time 
and resources such as 
transport facilities and 
allowances for the field team 
members. Compared to 
conventional extension 
approaches, PLAR may 
require more manpower and 
funding, especially during the 
initial stages. Due to 
structural adjustment 
programmes and decreasing 
donor funding, development 
organisations are coming 
more and more under stress. 
For this reason, they will 
most probably not be ready to 
invest more resources in an 
approach that does not have 
the potential to successfully 
address their objectives. 
The question of replicating or 
extending the results in 
similar conditions is treated 
in the 2 following sections 
and relates to scaling-out and 
scaling-up PLAR. 
Box 5.6 
Major learning points in extending the PLAR process 
• Limitations in extending PLAR 
- Simple technological solutions versus complex farmer learning process 
- Long-term build-up of natural resources management versus short-term 
results 
- Qualitative improvements and flexible programme versus quantitative 
and fixed targets 
- Time and resources requirements versus decreasing funds 
Conditions 
• Extension leads; level of the lowest extension unit 
• Initial PLAR villages as 'rural knowledge centres' 
• PLAR in neighbouring villages: setting-up farmer committees and making 
action plans; forming 'higher level' farmer committees 
• Multidisciplinary co-ordination team 
• Training and support of field staff by the initially trained staff 
• Operational financial and administrative procedures 
- Responsibility lays with field teams 
- Management by co-ordination team: regular consultation with field 
teams 
- Flexibility 
• Links with research and other sources of information 
• Promotion and publication of results 
• Start with limited action plan: leaming-by-doing 
• Emphasise farmer-to-farmer learning and limit team interventions 
Implications and issues 
• Time needed to build functional farmer committee 
• Farmers controlling the process: 
- Criteria of committee formation 
- Dependence on external resources - management of local resources 
- Farmer-facilitators: availability, capacity, funding 
- Funding action plans 
• Extension staff as professional facilitators 
- Broad basis of knowledge and sources of knowledge 
- Assistance in farmer committee build-up 
• Roles for research: 
- Source of knowledge and information 
- Nutrient flow analysis 
- Bridge between farmers' demands and on-station research 
- Impact assessment 
• Towards learning institutions: 
- Downwards accountability 
- Decentralised management 
- Changes in attitudes and behaviour 
- Internal evaluation to improve process 
- Build up experiences 
- Constant review and adaptation of methods: in time and in space 
Scaling-out 
Despite the shortcomings 
related to institutional 
involvement, PLAR is now extending beyond the initial research villages. PLAR received a 
lot of appreciation by members of developing programmes visiting the experimental sites. 
In Benin and Burkina Faso, for example, this has stimulated these organisations to set-up 
similar activities. PLAR has also been used in various training sessions. Staff of ICRAF are 
promoting some of the PLAR tools in training programmes in Uganda, Burundi and 
Zambia. Equally, researchers and development workers affiliated to the African Highland 
Initiative (AHI) programme have been trained in the use of PLAR tools and in Uganda 
some of them are presently using resource flow mapping in participatory learning and 
action research approaches with farmers. With the draft version of the Resource Guide 
being sent to a large number of research and development organisations in the tropics, many 
colleagues have reported that they continue using some of the PLAR tools. These are 
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examples of the so-called 'scaling-out' of PLAR, which means that other organisations are 
taking up the approach and tools in their programmes and policies (Scarborough et al 
1997). 
Scaling-up 
PLAR is not only being 'scaled-out', there are also some initial 'scaling-up' activities 
taking place. Scaling-up relates to the extension of PLAR, involving more farmers and more 
facilitators. The scaling-up activities take place in western Kenya. Two years after starting 
activities in the research village Mutsulio, PLAR is now being implemented in the 
neighbouring villages, which form the administrative sub-location where the field-level 
extension worker operates.18 Field days were organised in Mutsulio. Thereafter, the 
neighbouring villages have been assisted by the field extension worker and members of the 
farmer committee to implement the diagnostic phase of PLAR and set-up farmer 
committees. Subsequently, the villages of the sub-location have gone through the planning 
phase of PLAR and developed their action plans. Mutsulio is being used as a 'rural 
knowledge centre' that is exploited as a source of information and inspiration for the 
implementation of the action plans. Recently, a sub-location committee is being formed, 
composed of representatives of the fanner committees. The ideas is that the sub-location 
committee deals with matters such as input-supply, credit, marketing, or any other aspect of 
farming or livelihood making that crops up. 
While scaling-up is being developed in the Mutsulio and surrounding villages of the sub-
location, the 'model' is being expanded to 7 other Districts/Divisions in western Kenya. 
Seven sub-locations and 'satellite' villages were selected on the basis of their 
representativeness and easy accessibility and PLAR was set-up. All villages formed a 
farmer committee, have an action plan and started experimenting with alternative soil 
fertility management practices. After 9 months of PLAR, the 7 satellite villages will 
organise field days for the neighbouring villages of the sub-location, before initiating PLAR 
the satellite village will be used as training ground. 
Conditions for scaling-up 
Based on the experiences obtained from the 3 case studies, the scaling-up model of PLAR 
has been set-up, taking into account a number of conditions for increasing its chances of 
success. These conditions are: 
Administrative and agricultural extension setting 
The local extension service, in collaboration with the local administration is responsible for 
the selection of the initial sub-locations and satellite villages. 
Field team composition, training and co-ordination 
The formation of the field teams has been co-ordinated by the senior extension staff and 
comprises District and Divisional staff members with different disciplines and field 
extension workers in charge of the selected sub-location. The field teams have been trained 
in PLAR by the co-ordination team, composed of researchers and development workers that 
have been involved in the Mutsulio experience.19 The management of the PLAR process is 
done at the divisional level. The field extension worker is in charge of facilitation on 
farmers' demand and the field team only intervenes at critical stages of PLAR, such as the 
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initial diagnosis, making of planning maps and action plans, experimental design meetings, 
field days and evaluation sessions. 
Financial and administrative procedures 
Subsequent to the initial diagnostic phase, each of the divisional field teams has elaborated 
a programme, including a budget, to facilitate farmer learning during the planning-
implementation-evaluation phases of PLAR. Detailed planning and reporting procedures 
have been agreed upon between the field teams and the co-ordination team. The financial 
and administrative management is in hands of the co-ordination team and allows for 
flexibility when unexpected demands or unplanned opportunities rise. Based on the regular 
field visits of the co-ordination team members and on the monthly reporting, changes in 
plans and budget are made where necessary. This is done during the monthly co-ordination 
meetings with representatives of the field teams. 
Sources of information 
Based on the constraints identified during the diagnostic phase, the co-ordination team has 
brought the field teams into contact with sources of information about possible options for 
improvement. There are two major sources of information: results from on-station and on-
farm experiments conducted by ICRAF and the experiences of the co-ordination team 
members who have been involved in the Mutsulio exercise. As the co-ordination team is 
based at ICRAF's regional research station in Maseno, information is easily accessible. 
Promotion and publicity 
The senior extension staff and administrative heads of the sub-location and location are 
regularly briefed about the progress and are invited to participate in field days. At the same 
time, members of the co-ordination team are promoting PLAR at national and international 
meetings. 
Farmer committees, action plans and facilitation of farmer learning 
The action plans made by the farmer committees comprise a limited number of activities: 
formal training sessions and new options to be tried out. This avoids overloading the 
programme and allows farmers to concentrate on learning from each other's experiences and 
gaining confidence in the strength of experimentation. As budgets for facilitation are 
limited, field teams concentrate on assisting the functioning of the farmer committees and 
on demonstrating the benefits of group learning and farmer experimentation. 
Implications and issues in scaling-up 
The PLAR scaling-up activities are still very young and there are several implications and 
issues in further extending the programme. These implications and issues relate to: (1) 
farmers and farmer committees, (2) facilitation teams and (3) institutions adopting PLAR. 
Farmers and farmer committees 
As a result of the continuous decrease of the ratio of extension staff to farmers due to 
structural adjustments and reduced donor funding, PLAR will have to increasingly draw on 
farmer-to-farmer learning. The experiences presented in the case studies show that farmer 
committees can be functional and that members of the committees can successfully assist 
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other farmers in starting similar experiences and set-up their own farmer committee. 
However, the case studies also make clear that it takes time for farmers to see the benefits 
of group learning and to gain confidence in each other to build a committee. Forming 
functional committees may therefore need more time and patience during the first years of 
PLAR. 
With less involvement of the field team, farmers are gaining more control over 
PLAR and in the meantime may use alternative criteria to form a farmer committee built on 
trust, friendship and kinship. This may be a good basis for forming a sustainable farmer 
committee, but the question is whether such committees will not exclude less endowed 
farmers, who might be in more urgent need for support. The Marakwet experience shows 
that it is not evident that a committee is formed that represents the existing diversity. 
However, one way to arrive at this consists of funding of action plans made by farmer 
committees that represent the prevailing diversity. PLAR provides tools to analyse and 
exploit diversity. 
The increased control of farmers over PLAR may also imply that action plans 
increasingly cover broader issues of livelihood making. Although in principle this is not an 
undesirable move, it may go hand in hand with an emphasis on activities requiring external 
inputs, thereby neglecting the potential benefits of activities focusing better management of 
locally available resources. In order to make the best of both, funding should support action 
plans that build on local knowledge and decision making of improved use of available 
resources, combined with external sources of knowledge and inputs when necessary. 
In the scaling-up model, use is made of the farmer committees of satellite villages, 
assisting the facilitators in setting up PLAR in neighbouring villages. Farmers are thus 
taking up the task of facilitators. As this implies that farmers spend time and knowledge, 
which are locally scarce resources, the question comes forward how to remunerate those 
farmer-facilitators for services rendered. As farmer committees make their action plan, they 
will have to include provisions for assistance in designing experiments, organising training 
sessions, etc. The newly-formed farmer committees may call upon the services of 
committee members of the satellite village, who will be paid according to budget 
provisions. This obviously implies that farmers have control over the funds allocated to 
their action plan. The SARDEP experience makes clear that it is possible to make farmers 
accountable for their own action plans. 
Facilitation teams 
As facilitation of farmer learning is not a common task of most of the existing extension 
services, there will be time needed for extension staff to become professional facilitators. 
By creating small field teams, as is presently done in the scaling-up model, extension staff 
is being trained on-the-job in practical aspects of managing and facilitating PLAR. These 
teams can form a core group of trainers, who can train extension staff of other divisions and 
districts and other people involved in extension and development services interested in 
PLAR. To ensure quality when expanding PLAR, additional training will be required in 
facilitating self-discovery learning in adulthood, non-formal education and farmer-to-farmer 
learning. 
As action plans will increasingly deal with broader livelihood making, facilitators will 
require access to a wide variety of sources of knowledge and 'services' that may be of 
interest for the farmers. With increasing numbers of topics addressed in the action plans, 
facilitators will obviously not be in the position to deliver themselves all advice regarding 
the expanded list of topics farmers are interested in. But being facilitators, they will have to 
constitute a 'bridge' between the demand and potential supply of services, including 
knowledge. Facilitators will be esteemed for their knowledge and access to alternative 
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knowledge and 'services' for improvements. Similarly, facilitators will have to become 
instrumental in assisting farmers to look for alternative sources to fund their action plans. 
With the farmer committees and sub-location committees being formed, facilitators will 
also have to stimulate interaction between farmer committees and assist in the functioning 
of the so-called farmer platforms (Roling, 1996). Such platforms can, for example, deal 
with credit or marketing aspects, which can not be solved at the village level. Facilitators 
can assist in stimulating interaction of the farmer committees with credit and marketing 
services. 
Researchers clearly have a role to play in facilitating teams. Experience tells us that they are 
an important source of knowledge and innovation during the first years of PLAR. As this 
thesis has presented, researchers can also perform nutrient flow analysis based on farm 
mapping, with a limited number of farmers, carefully selected in the different satellite 
villages. The feedback of results of nutrient flow analysis has proven to be useful in PLAR. 
With the establishment of the farmer platforms, researchers involved in PLAR can also 
form a bridge between farmers' demands and on-station research. When PLAR proceeds, 
researchers may also become involved in assessing the impact of the PLAR approach and 
compare it to other strategies for farmer learning and extension. 
Institutions adopting PLAR 
As in many development organisations, the administration of the extension services in 
western Kenya follows 'upwards' administrative and accountability procedures.20 People at 
the higher levels of the hierarchy determine, generally on a yearly basis, how much money 
is to be spent, on what and by when. Control over and access to funds is based on power 
determined by the hierarchical levels and reporting is done using pre-determined general 
procedures. To make PLAR work, 'downwards' administration and accountability 
procedures are needed, as experienced in the scaling-up programme in western Kenya and 
reported by Blackburn, Holland (1998). Such procedures involve all PLAR team members 
in planning activities and funds to be spent. Such decentralised management is built on 
flexibility and trust. With farmer committees making their own action plans, funding can be 
directly controlled by the committees, while facilitators are paid for their services. 
This is likely to require a change in the attitudes and behaviour of all staff members, 
but especially of those who are highest in the hierarchy and thereby most powerful. 
Involving higher-ups at crucial stages of the PLAR process and demonstrating the need for 
flexibility and decentralised management, as being experienced in the scaling-up 
programme, can contribute to such changes in attitude and behaviour. 
To effectively facilitate farmer learning, the extension organisation has to become a 
'learning organisation' itself (Leeuwis et al, 1998). Conventionally, staff members are 
mainly judged on their capacity to strictly follow the administrative rules and regulations. 
Staff members have been trained to do so and have built up a capacity to 'hide mistakes' and 
avoid criticism. In a learning organisation, instead, critical evaluation and analysis of the 
strong and weak elements of the programme are central. Mistakes, recognition of one's 
limitations and poor effectiveness of processes and methods then become learning elements 
for the organisation. This requires mechanisms of internal review and willingness to be 
evaluated by the different stakeholders. A learning organisation encourages its staff 
members to express themselves, to elaborate on shortcomings and to identify solutions for 
poor elements in the programme, without fear of repercussions. Professional careers and 
incentives should be built on staff members' performances as facilitators and their capacity 
to improve on methods and overall functioning of the programme. 
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Creating a stimulating atmosphere of organisational learning will, however, take time. For 
this reason, PLAR should not be scaled-up in a hasty way, as this would not allow the 
organisation to learn from its experience and gain confidence in using PLAR. As PLAR is a 
learning process for all stakeholders involved, it requires critical review and adaptation of 
its approach, procedures and tools as a function of differences and changes in conditions. 
As the title of this book indicates, learning methodologies should always be on the move 
and can only be so if its users are moved by the moving methodologies. 
ISO 
Endnotes of Chapter 5 
1
 In contrast with the FFS and PLAR approaches, PTD generally does not start with a specific topic as 
entry point. Rather, PTD advocates an open agenda with respect to possible topics for 
improvement. This may provoke difficulties in concentrating efforts, by both the farmers and the 
facilitators. 
2
 A similar cyclic structure is found in PTD. 
3
 In contrast with the PLAR approach for ISFM, the FFS approach for IPM does not emphasise long-term 
engagement. The need for a long-term engagement in the case of PLAR for ISFM relates to the 
fact that soil fertility problems are often difficult to observe and therefore investments in improved 
soil fertility management require time to become visible. 
4In contrast with PLAR for ISFM, the FFS approach for IPM does not specifically deal with diversity. 
One of the major reasons is that the approach originated within rather homogenous irrigated rice 
conditions of south-east Asia, where diversity is less of an issue than in the case of soil fertility 
and its management in sub-Saharan Africa. 
5
 In contrast with PLAR for ISFM, the FFS approach for IPM does not emphasise the formation of a 
committee with farmers that represent the existing diversity. The major reason is that the irrigated 
rice conditions of south-east Asia, where the FFS approach originated, does not present a large 
diversity in terms of management practices and farm resources. In the FFS approach, the 'schools' 
are formed principally on the basis of interest. In contrast, the farmer committees in PLAR for 
ISFM are formed on the basis of well-defined criteria (see Chapter 3; Box 3.22). 
6
 Making the 'invisible' 'visible' is also what the FFS approach emphasises through e.g., providing tools to 
understand ecological principles of the insects and pests. Making things visible in soils and soil 
fertility management is, however, more difficult, because many processes take place below the 
soil surface and involve chemical and micro-biological agents. 
7
 Farmer-to-farmer training is also emphasised in the FFS approach. 
The basic reason for this is that in most sub-Saharan situations, the number of extension workers and/or 
researchers is too small to cover individual demands of farmers. As in most subsistence farming 
conditions, farmers can not or are not willing to pay for the extension/research services, these 
public services are not in the position to respond to possible individual requests for assistance. 
9
 In contrast with PLAR, farmer groups of the 'Landcare' programme of Australia have been initiated by 
the farmers themselves. Seemingly, land degradation is a sufficiently important problem for 
farmers to organise groups and call for assistance. This may be one of the reasons for its success. 
In the case of soil fertility, the problem may be less urgent and is in most of the cases less visible. 
The 'schools' within the FFS approach are not farmer initiated, but compared to soil fertility 
problems, pests are more visible and action is likely to have a more immediate effect. This may be 
an important factor determining the success of the FFS in IPM. 
10
 The experiments conducted under the responsibility of the thematic researchers form an exception to 
this, as researchers intensively monitored the experiments, often without the direct involvement of 
the farmers. The major objective was to collect data. 
11
 Exploiting information derived from qualitative assessment in order to perform quantitative analyses, 
and feeding back the results of these analyses into the qualitative learning process, is something 
that is not found in the PTD neither in the FFS approach. 
As the farmer committee in the Marakwet case does not include many farmers of the Classes 2 and 3, 
for reasons I have explained earlier, the planned activities were not class specific. 
There are numerous examples of projects that are successful at small-scale. However, extending the 
results in terms of techniques or intervention methods developed, often meet many constraints. 
This section deals with learning points in terms of conditions to increase the chances of successful 
extending PLAR, including implications and issues. 
14
 One of the factors of the relatively rapid extension of the FFS approach for IPM in Indonesia, relates to 
the fact that the conventional methods of pest control had become inefficient. Moreover, the IPM 
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techniques resulted into a quick reduction in pest pressure, decrease in pesticides use and thereby 
reduction of costs and potential health hazards. These elements were sufficiently attractive for 
policy makers to promote scaling-up of the FFS approach for IPM. As 'soils' and 'soil fertility' do 
not present similar attractive elements, extending PLAR will definitely take more time. 
The major development services involved in southern Mali and in Marakwet, are the CMDT and 
SARDEP, respectively. 
CMDT is a notable exception in this case and has made considerable efforts in setting-up a special 
division for soil erosion defence and restoration inside its organisational structure. However, from 
a technical and financial point of view the division has been largely supported by external sources. 
This is different from plant pests, where a cause-problem-consequence relation can quite easily be 
established, as pests are often visible for the naked eye and can quite easily be found close to the 
place where they caused the damage. Treating the pest (using conventional pesticides or a 
combination of integrated pest management techniques), generally yields result almost 
j immediately. 
The field extension worker generally operates at the sub-location level, grouping 3 to 8 villages with a 
total of 500 to 1500 households. However, when the number of villages or households in the sub-
location is low, field extension workers may be in charge of more than 1 sub-location or of a 
location, which is the administrative unit grouping several sub-locations. 
Trained research and extension staff, training other field staff will be pivotal in developing the 
multiplier for training; cf, the FFS approach in Indonesia (Roling, van de Fliert, 1998: 160). 
fc0
 The terms 'upwards* and 'downwards' accountability are borrowed from Blackburn, Holland (1998). 
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Soil fertility management in sub-Saharan Africa is complex, diverse and dynamic. Farmers' 
investments are determined by a wide variety of factors, including bio-physical 
characteristics of the environment, access to resources and the institutional, and socio-
economic context of farming and livelihood making. Within this context, defining soil 
fertility problems in general terms is not meaningful and proposing a limited number of 
standard interventions, aimed at the 'average' farmer is of limited value. Site specific 
answers are needed, taking account of the site specificity of problems. Moreover, to 
increase their effectiveness, improved technologies and practices are to be combined in an 
integrated way, which necessarily has to take place at the farm level. 
It is an almost impossible task for research and development organisations to develop 
technologies that fit the diverse and often rapidly changing conditions. Therefore, farmers 
have to be closely involved in developing, adapting and fine-tuning improvements. As 
farms in sub-Saharan Africa are highly complex and diverse, involving numerous 
connections and interactions between elements within the farm and outside the farm, there 
is a lot of practical knowledge involved in successful management of soil fertility. 
Therefore, involving farmers in developing improvements has to be based on this practical 
knowledge with the objective of improving it. To make this happen, farmers have to be 
involved in practical learning processes, which are to become the driving force of 
agricultural development. 
The Resource Guide (Managing soil fertility in the tropics; Volume 1 of the thesis) relates 
to the question how to intervene in relation to soil fertility issues. The core of the Resource 
Guide is the participatory learning and action research (PLAR) approach for integrated soil 
fertility management (ISFM), which provides hands-on experience for field practitioners, 
facilitating learning processes and change within farming communities. PLAR for ISFM 
presented in Volume 1, is the result of exploratory methodology development, implemented 
in 3 sites: southern Mali, western Kenya and Marakwet, Kenya. Volume 2 of the thesis 
(Moving methodologies; this book) deals with the analysis of this methodology 
development process and provides an assessment of the impact of the methodology. 
Key elements of PLAR for ISFM 
• PLAR is a farmer learning process, facilitated by change agents; the facilitators. 
• Soil is an entry point, while the focus is self-discovery and experiential learning by 
farmers in collaboration with facilitators. PLAR emphasises individual and 
communicative learning. 
• The PLAR process rests on a robust organisational structure composed of 4 phases, 
characterised by procedures, steps and methodological tools. After the initial diagnosis 
(Phase 1), the process proceeds with a cycle of planning (Phase 2), implementation/ 
experimentation (Phase 3) and evaluation (Phase 4). The cycle is repeated on a 
seasonal/ yearly basis and forms the heart of a long-term engagement between farmers 
and facilitators. 
• PLAR follows a community approach, with the village as unity, characterised by a 
certain leadership and social cohesion. 
• PLAR addresses diversity of the land use system, management strategies, community 
organisations and kinship structure. 
• PLAR directly involves representative 'test' farmers who form a farmer committee, 
which acts as an intermediate between the facilitators and the rest of the community. 
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and at community level. 
• PLAR tools emphasis visualisation. 
• Farm mapping is a major individual farmer learning tool. Resource flow mapping 
consists of farmers making a simplified picture of their farm system and resource flow 
pattern. The picture allows farmers to analyse strong and weak points in management. 
With the resource flow map as a basis, a planning map is made, which can be compared 
to a farmer's diary. The map of implemented activities represents a picture of the 
farmer's achievements, compared to what had been planned and allows to keep track of 
changes and make better informed decisions in view of improving soil fertility 
management. 
• Individual farmer learning in PLAR also takes place through farmer experimentation, 
which aims at helping farmers to find out about the potential of alternative techniques 
and practices, adapt these to the prevailing circumstances and possibly integrate them 
into the farming systems they are managing. 
• Communicative learning takes place when farmers exchange viewpoints and share 
insights during group sessions, such as territory mapping, management diversity 
analysis, farmers' workshops, exchange visits, etc. Feedback from individual learning 
takes place when test farmers present and discuss their farm maps during plenary 
sessions. During training sessions farmers are stimulated to find themselves answers to 
their questions. Based on their own experiences, farmers develop the objectives and 
hypotheses of new techniques they want to try out and make proposals for their designs 
and monitoring of experiments. Communicative learning further takes place when 
committee farmers train non-committee farmers and when the committee organises field 
days for neighbouring villages. 
Facilitating farmer learning 
• Using standardised interview forms in stead of checklists with open questions, to 
facilitate farm map making by farmers, allows farmers to better compare outcomes 
between (groups of) farmers and assess changes over time. Moreover, the field team can 
construct time-series of data and follow the evolution of farmers' management practices 
over time, by transferring the data from the maps onto recording forms to be put into 
computer data bases using the software programme ResourceKIT. Experience shows 
that the outcomes of this quantitative analysis can improve both the field team's and 
farmers' perceptions on and knowledge of the farming situations. For the field team, 
this enables to better target advice. When quantitative information in the form of 
nutrient flows and balances is brought up during planning and evaluation meetings, 
farmers are inspired to experiment nutrient saving management practices. 
• When extension services take the lead in PLAR, standardised interview forms prove to 
be too complicated, with too many detailed questions, and without direct relevance to 
farmer learning. Instead, topic lists give the facilitator a framework to step-wise use the 
tools, while providing the necessary flexibility to respond to farmers' priorities. 
Obviously, there are consequences involved, as it may become more difficult to 
compare maps by different farmers and constructing time-series of data will most 
probably no longer be possible. 
• The balance between leading and facilitating the process is fragile and dynamic. In the 
beginning, especially when researchers are co-ordinating the process, the field team 
members emphasise 'own learning', while farmer learning receives less attention. In the 
course of the process, farmers are stimulated to take more and more the lead. With the 
extension services being in charge, 'researcher learning' becomes secondary and farmer 
learning the central objective. However, experience makes clear that it takes time to 
'understand' each other and negotiate within a climate of confidence. It also takes time 
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for the field team to assume its role of stimulating and motivating farmers in looking for 
answers themselves. Equally for farmers it takes time to become confident that soil 
fertility management can be improved through better management of the locally 
available resources and that they can find answers themselves to their questions. 
• It is important to take farmers' local knowledge and experiences as point of departure 
when introducing new options and closely involve farmers in the identification of 
possible solutions. As a result, farmers take the full responsibility of their plan of action, 
which is to a large extend a combination of farmers' interest, based on their local 
knowledge and practices, and new insights provided by the field team. As the possible 
solutions are presented as options to be tried out under the existing conditions, the field 
team closely involves farmers in the design of the experiments and assists them in 
selecting indicators of success, but also in better observing, recording information and 
drawing conclusions from the experiments. 
• Through the methodology development process, increasing attention was given to 
formalise group learning and to motivate farmers to take ownership. However, farmer 
committees prove to be operational only when field teams assist. Although the farmers 
are interested to learn from each other, lack of confidence, misunderstanding, poor 
managerial skills and lack of a clear purpose hinder them to meet regularly as a 
committee. Seemingly, learning from each other, is not a sufficiently strong motivation 
for a committee to sustain its operation. However, with the assistance of the field team 
in formulating a clear curriculum of farmer learning and organising meetings, farmers 
become more and more convinced that colleagues are a valuable source of knowledge. 
Farmers are stimulated to meet individually, visiting each other's plots and learning 
from each other's experiences. That farmers can learn from such experiences is shown 
in the western Kenya case, where farmers have formed themselves a group, largely 
composed of committee members. Apart from soil fertility aspects, they have a concrete 
objective in mind as they aim at developing an irrigation scheme. This example makes 
clear that it takes time for farmers to gain confidence in learning from each other, form 
a committee and formulate objectives and an agenda for action themselves. 
• The institutional setting has its influence on how PLAR is set-up and evolves. In the 
southern Mali case, the field team was composed of researchers who were part of a 
larger FSR team. Being part of a well-functioning project organisation supported by 
external technical and financial aid with necessary logistical arrangements and 
operational funds, the poor involvement of the extension service and thematic research 
did not hinder the implementation of the methodology research programme. However, 
the virtual absence of the extension service now limits the possibility of PLAR 
becoming a practical extension methodology. In the western Kenya case, the regional 
research centre officially co-ordinated PLAR. With the lack of flexibility in 
programming and budgeting, and poor logistical arrangements, the field team was not in 
the position to effectively respond to demands from the field. At the same time, the 
donor was not willing to acknowledge the need of providing incentives as a 
compensation for the underpayment of the field team members. Moreover, the 
management of the regional research centre proved to be reluctant to the idea of 
research methodology and experimenting with new approaches of farmer learning and 
participatory action research. In the Marakwet case, the field team was co-ordinated by 
the extension service, in which researchers contributed on demand. This framework 
proved to favour a more development oriented PLAR as experimentation became 
definitely in hands of the farmers and the curriculum for farmer learning was developed. 
Outcomes of PLAR 
• Soon after setting up PLAR, test farmers start experimenting with alternative soil 
fertility management practices. Subsequently, improvements also relate to other farming 
aspects such as livestock management and crop varieties. These experiments vary 
according to farm classes as a function of differences in constraints and resource 
endowment. In southern Mali, the improvements are noticeable in terms of improved 
crop residue recycling; farmers are burning less crop residues and use them instead as 
feed and source of organic fertiliser production. 
• Test farmers know and try out more new techniques of farming compared to farmers 
who are not involved in the programme. PLAR is also effective in spreading knowledge 
on a farmer-to-farmer basis, as farmers who have been in contact with test farmers are 
also more knowledgeable and experimentation-minded than their colleagues who were 
not. Both directly and indirectly involved farmers show more capacity to modify newly 
learned techniques, and adapt to and integrate them into their farming systems. 
• In the southern Mali case, as a result of five years of participatory action research, 
partial nutrient balances of the crop production system have become substantially less 
negative. The improvements are mainly due to the increase in organic fertiliser use from 
both animal and household sources and a decrease in open access grazing of crop 
residues. 
• Using the change in darkness of the soil as farmers' major indicator for the change in 
soil fertility, 95% of the farmers declare that the colour of the soils of their land has 
become darker, indicating the improvement of the soil fertility status. 
• Results of a farm reclassification exercise, five years after the participatory action 
research has started, indicate that three quarters of the farmers, who had been initially 
classified as 'poor' soil fertility managers, had moved to the class of 'average' or 'good' 
soil fertility managers. 
Extending PLAR 
Two years after starting the methodology research in a village in western Kenya, PLAR is 
now being extended to neighbouring villages, which form the administrative sub-location. 
The field extension worker together with members of the farmer committee assisted in 
implementing PLAR in the neighbouring villages, setting up farmer committees and 
developing action plans. The initial PLAR village is now viewed by the neighbouring 
villages as a rural knowledge centre. Recently, a sub-location committee is being formed, 
composed of representatives of the farmer committees. While extension is taking place from 
the initial PLAR villages to surrounding villages of the sub-location, the 'up-scaling model' 
is now being expanded to 7 other Districts/Divisions in western Kenya. There are several 
implications and issues that relate to expanding PLAR. 
Farmer and farmer committees 
As a result of the continuous decrease of the ratio of extension staff to farmers due to 
structural adjustments and reduced donor funding for extension services, PLAR will have to 
increasingly draw on farmer-to-farmer learning. Experiences show that it takes time for 
farmers to see the benefits of group learning and to gain sufficient confidence in each other 
to build a committee. Forming functional committees might therefore need more time and 
patience during the first years of PLAR. With less involvement of field teams, farmers will 
gain more control over PLAR and in the meantime they might use alternative criteria to 
form a farmer committee built on trust, friendship and kinship. This may imply that less 
endowed farmers, who are in more urgent need for support, are excluded from the 
committees. Moreover, external input supply might become a major objective, thereby 
neglecting better managing the locally available resources. In the scaling-up model, use is 
made of the farmer committees of initial PLAR villages (rural knowledge centres) and 
farmers are taking up the task of facilitators. As farmers spend time and knowledge, the 
question of remunerating farmer-facilitators crops up. 
Facilitation teams 
As facilitation of farmer learning is not a common task of most of the existing extension 
services, there will be time needed for extension staff to become professional facilitators. 
Through on-the-job training while implementing PLAR in small field teams, a core group 
of trainers can be formed to train extension staff of other divisions and districts and other 
people involved in extension and development services interested in PLAR. To ensure 
quality when expanding PLAR, additional training will be required in facilitating self-
discovery, farmer experimentation, learning in adulthood, non-formal education and farmer-
to-farmer learning. 
While action plans will increasingly deal with broader livelihood making, facilitators will 
require access to a wide variety of sources of knowledge and 'services' that may be of 
interest for the farmers. As facilitators will not be in the position to deliver all advice 
themselves, they will have to constitute a 'bridge' between the demand and potential supply 
of services, including knowledge. With the farmer committee and sub-location committees 
being formed, facilitators will also have to stimulate interaction between farmer committees 
and assist in the functioning of the so-called farmer platforms. 
Researchers are an important source of knowledge and innovation during the first years of 
PLAR. Researchers can also perform nutrient flow analysis based on farm mapping, with a 
limited number of farmers. This research has shown that feedback of results of nutrient flow 
analysis is useful within the PLAR process. With the establishment of the farmer platforms, 
researchers involved in PLAR can also form a bridge between farmers' demands and on-
station research. When PLAR proceeds, researchers may also become involved in assessing 
the impact of the PLAR approach and compare it to other strategies for farmer learning and 
extension. 
Institutions adopting PLAR 
To make PLAR work, there is a need of decentralised management, built on flexibility and 
trust. This is likely to require a change in the attitudes and behaviour of all staff members. 
Involving higher-ups at crucial stages of the PLAR process and demonstrating the need for 
flexibility and decentralised management must contribute to such changes in attitude and 
behaviour. 
To effectively facilitate farmer learning, the extension organisation has to become a 
* learning' organisation itself, in which critical evaluation and analysis of the strong and 
weak elements of the programme are central. Mistakes, recognition of one's limitations and 
poor effectiveness of processes and methods then become learning elements for the 
organisation. Professional careers and incentives should be built on staff members' 
performances as facilitators and their capacity to improve on methods and overall 
functioning of the programme. 
Creating a stimulating atmosphere of organisational learning will, however, take time. For 
this reason, PLAR should not be scaled-up in a hasty way, as this would not allow the 
organisation to learn from its experience and gain confidence in using PLAR. As PLAR is a 
learning process for all stakeholders involved, it requires critical review and adaptation of 
its approach, procedures and tools as a function of differences and changes in conditions. 

Samenvatting 
In Afrika ten zuiden van de Sahara wordt de bodemvruchtbaarheid op een complexe, 
diverse en dynamische manier beheerd. Biofysische eigenschappen van de omgeving, 
toegang tot hulpbronnen, en institutionele en socio-economische factoren van het 
boerenbestaan en de levensmiddelenvoorzieningen beinvloeden de wijze waarop boeren 
investeren in die bodemvruchtbaarheid. Het heeft daarom weinig zin de problemen van de 
bodemvruchtbaarheid in algemene termen te definieren of om enkele standaardinterventies 
voor te stellen welke gericht zijn op de 'gemiddelde' boer. Wat wel nodig is zijn antwoorden 
die de specificiteit van een gegeven situatie in beschouwing nemen. Daarenboven is het van 
belang dat nieuwe technologieen en praktijken op een geintegreerde manier gecombineerd 
worden op het niveau van de boerenbedrijven, teneinde hun doeltreffendheid te verhogen. 
Het is een praktisch onmogelijke taak voor onderzoek- en ontwikkelingsorganisaties om 
technologieen te ontwikkelen, aangepast aan de grote verscheidenheid van situaties die 
daarbij nog aan snelle verandering onderhevig zijn. Daarom moeten boeren nauw betrokken 
worden bij het ontwikkelen, aanpassen en verfijnen van technologische verbeteringen. Er is 
veel praktische kennis nodig om de bodemvruchtbaarheid met succes te beheren want 
boerenbedrijven ten zuiden van de Sahara zijn zeer complex, en de relaties en interacties 
tussen elementen binnen en buiten het bedrijf verscheiden. Daarom moet de betrokkenheid 
van boeren bij de ontwikkeling van verbeteringen gebaseerd zijn op deze praktische kennis 
met de bedoeling die te verbeteren. Om dit te kunnen bereiken moeten de boeren nauw 
betrokken worden in praktische leerprocessen die de drijvende kracht van de 
landbouwontwikkeling moeten worden. 
Volume 1 van dit proefschrift, de Resource Guide (Managing Soil Fertility in the tropics) 
gaat over interventiemethodes op het gebied van het verbeteren van bodemvruchtbaarheid. 
De kern van de Resource Guide is de PLAR (participatory learning and action research) 
voor geintegreerd bodemvruchtbaarheidbeheer (ISFM: integrated soil fertility 
management). De Resource Guide verschaft praktische handvaten voor veldwerkers die 
betrokken zijn in leer- en veranderingsprocessen binnen boerengemeenschappen. PLAR 
voor ISFM is het resultaat van explorerende methodologieontwikkeling uitgevoerd op drie 
verschillende plaatsen in Afrika: zuid-Mali, west-Kenia en Marakwet in Kenia. Volume 2 
van dit proefschrift (dit boek: Moving methodologies; Methodologieen in beweging) 
analyseert de ontwikkeling en evalueert de impact van die methodologie. 
De belangrijkste elementen van PLAR voor ISFM 
• PLAR is een boerenleer proces, gefaciliteerd door veranderingsagenten: de facilitators. 
• Uitgangspunt hier is de bodem. Echter de nadruk ligt op zelfontdekkend leren, 
gebaseerd op ervaringen van boeren, in samenwerking met de facilitators. PLAR 
benadrukt individueel en communicatief leren. 
• Het PLAR proces berust op een robuuste organisationele structuur bestaande uit 4 fasen 
gekenmerkt door procedures, stappen en methodologische tools. Na de initiele diagnose 
(Fase 1) volgt een cyclus van planning (Fase 2), experimenteren (Fase 3) en evalueren 
(Fase 4). De cyclus wordt per seizoen of jaarlijks herhaald en vormt de kern van een 
langdurig engagement tussen boeren en facilitatoren. 
• PLAR volgt een collectieve aanpak, met het dorp, gekenmerkt door een zekere vorm 
van leiderschap en sociale cohesie, als eenheid. 
• PLAR houdt rekening met de verscheidenheid van landgebruiksystemen, 
beheersstrategieen, organisaties binnen de dorpsgemeenschap en relatie- en 
familiestructuren. 
• r^AK oeireia op een airecie manier represemaueve lestooeren aie een ooerencomite 
vormen. Dit comite treedt als tussenpersoon op tussen de facilitatoren en de rest van de 
dorpsgemeenschap. 
• PLAR bouwt op feedback van de bevindingen die testboeren verkregen en doorgeven 
aan andere boerengroepen en/of dorpelingen. 
• PLAR tools leggen de nadruk op visualisatie. 
• Het bedrijf visualiseren door middel van een tekening gemaakt door de boer zelf, is een 
van de belangrijkste tools voor individueel leren van boeren. Een zogenaamde 
bedrijfsstromenkaart is een vereenvoudigde voorstelling van het bedrijfssysteem 
waarbij bij ingaande, uitgaande en recyclerende stromen van hulpbronnen 
gevisualiseerd zijn. Die kaart maakt het de boer mogelijk sterke en zwakke punten van 
zijn beheer te analyseren. Met de bedrijfsstromenkaart als basis kan een planningskaart 
gemaakt worden, die vergeleken kan worden met een dagboek van een boer. De kaart 
van de uitgevoerde activiteiten toont wat de boer gerealiseerd heeft in vergelijking met 
wat hij voorzien had en maakt het mogelijk de evolutie van de veranderingen bij te 
houden en om beter geinformeerde beslissingen te nemen met het oog op verbeteren van 
het bodemvruchtbaarheidbeheer. 
• In PLAR leert de boer ook op individuele basis door middel van experimenten die tot 
doel hebben de boeren te helpen om het potentieel van alternatieve technieken en 
praktijken te toetsen, en die dan aan te passen aan de heersende omstandigheden en 
indien mogelijk op te nemen in de bedrijfssystemen die ze beheren. 
• Communicatief leren grijpt plaats als boeren hun standpunten uitwisselen en inzichten 
delen tijdens groepssessies zoals het in kaart brengen van het dorpsgebied met zijn 
natuurlijke hulpbronnen, het analyseren van managementdiversiteit, 
boerenwerkgroepen, uitwisselingsbezoeken, etc. Feedback van individueel leren gebeurt 
wanneer testboeren hun bedrijfsstromenkaarten voorstellen en bespreken tijdens 
plenaire vergaderingen. Tijdens trainingssessies worden boeren gestimuleerd om zelf 
antwoorden te vinden op hun vragen. Gebaseerd op hun eigen ervaring bepalen boeren 
de objectieven en hypotheses van nieuwe technieken die ze willen uitproberen en 
maken ze voorstellen voor het opzetten en evalueren van experimenten. Communicatief 
leren heeft ook plaats wanneer boeren van het boerencomite andere boeren trainen en 
wanneer het comite velddagen organiseert voor omliggende dorpen. 
Faciliteren van boerenleerprocessen 
• Het gebruik van gestandaardiseerde interviewformulieren in plaats van checklijsten met 
open vragen laat boeren toe beter hun resultaten onderling te vergelijken en om 
veranderingen doorheen de tijd te evalueren. Daarenboven kan het veldteam tijdseries 
van data opbouwen en de evolutie van praktijken van bedrijfsbeheer opvolgen in de tijd. 
Dit gebeurt door de gegevens van de bedrijfsstromenkaarten over te brengen op 
formulieren en die daarna te verwerken met de computer door middel van het 
ResourceKIT programma. De ervaring toont aan dat de resultaten van die kwantitatieve 
analyse de inzichten van boeren en veldteam betreffende het functioneren van 
landbouwbedrijfssystemen kunnen verbeteren. Daarenboven kan het veldteam beter 
aangepaste raadgevingen geven. Wanneer kwantitatieve informatie in de vorm van 
nutrientenstromen en -balansen worden aangekaart tijdens plannings- en 
evaluatievergaderingen worden boeren geinspireerd om te experimenteren met 
nutrientenbesparendebeheerspraktijken. 
• Wanneer de voorlichtingsdienst de leiding neemt over PLAR blijken de 
gestandaardiseerde interviewformulieren echter te ingewikkeld. Ze blijken te veel 
gedetailleerde vragen te bevatten die niet altijd direct verband hebben met het 
boerenleren. Themalijsten daarentegen geven de facilitators voldoende structuur om 
stapsgewijs de tools te gebruiken en tegelijkertijd zijn ze flexibel genoeg om in te gaan 
het moeilijker wordt om kaarten getekend door verschillende boeren onderling te 
vergelijken en het maken van tijdsseries van gegevens hoogstwaarschijnlijk onmogelijk 
zal worden. 
De balans tussen leiding geven en facilitatie van het proces is teer en dynamisch. In het 
begin, vooral wanneer onderzoekers het proces coordineren, benadrukken de leden van 
het veldteam het 'zelf leren', terwijl het leren door boeren minder aandacht krijgt. In de 
loop van het proces worden boeren gestimuleerd om meer en meer de leiding te nemen. 
Als de voorlichtingsdienst de leiding neemt komt het 'leren van onderzoekers" op de 2de 
plaats en het leren van boeren komt centraal te staan. Nochtans leert de ervaring dat er 
tijd nodig is om elkaar te begrijpen en in vertrouwen te onderhandelen. Het veldteam 
heeft tijd nodig om de rol van facilitator op zich te nemen, om boeren te stimuleren en 
te motiveren om zelf naar antwoorden te zoeken op hun vragen. Boeren van hun kant 
hebben ook tijd nodig om voldoende vertrouwen te krijgen dat hun 
bodemvruchtbaarheidbeheer verbeterd kan worden door een beter beheer van de lokale 
beschikbare middelen en dat ze zelf antwoorden op hun vragen kunnen vinden. 
Wanneer er nieuwe opties ingevoerd worden is het van belang lokale boerenkennis en -
ervaring als uitgangspunt te nemen en de boeren nauw te betrekken bij de identificatie 
van mogelijke oplossingen. Het gevolg hiervan is dat boeren de voile 
verantwoordelijkheid nemen voor het opstellen, uitvoeren en evalueren van hun 
actieplan. Zo'n actieplan is dan grotendeels een combinatie van boereninteresse 
gebaseerd op lokale kennis en praktijken en nieuwe inzichten die het veldteam inbrengt. 
Aangezien de mogelijke oplossingen voorgesteld worden als opties die uitgeprobeerd 
moeten worden onder de gegeven omstandigheden betrekt het veldteam de boeren nauw 
bij het ontwerpen van experimenten en assisteren de facilitatoren bij het selecteren van 
indicatoren voor succes. Boeren worden eveneens geassisteerd in het beter observeren, 
in het registreren van informatie en in het trekken van conclusies uit de experimenten. 
Door middel van het methodologieontwikkelingsproces werd er meer aandacht 
geschonken aan het formaliseren van groepsleren en aan het motiveren van boeren om 
zich het PLAR proces toe te eigenen. Nochtans blijkt dat boerencomites alleen 
operationeel zijn wanneer teams voldoende assistentie bieden. Alhoewel de boeren 
geinteresseerd zijn om van elkaar te leren blijken ze door gebrek aan vertrouwen, 
misverstanden, zwakke leidinggevende bekwaamheid en gebrek aan duidelijke 
doelstellingen, gehinderd om regelmatig samen te komen in het comite. Klaarblijkelijk 
is van elkaar leren een onvoldoende sterk motief om een comite in stand te houden. 
Nochtans wanneer de veldteams helpen bij het formuleren van een duidelijk curriculum 
voor boerenleren en het organiseren van samenkomsten, worden de boeren er 
gaandeweg meer en meer van overtuigd dat collega boeren een nuttige bron van kennis 
kunnen zijn. Dit blijkt de boeren te stimuleren om elkaar individueel te ontmoeten, om 
elkaars percelen te bezoeken en te leren van elkaars ervaringen. Dat boeren kunnen 
leren uit zulke ervaringen wordt aangetoond in de case studie van west-Kenia waar 
boeren zelf een groep gevormd hebben, grotendeels samengesteld uit leden van het 
comite. Naast bodemvruchtbaarheidaspecten hebben ze nu een concreet doel voor ogen: 
ze willen een irrigatiesysteem opzetten. Dit voorbeeld maakt duidelijk dat boeren tijd 
nodig hebben om vertrouwen te winnen in het leren van elkaar, om een comite te 
vormen en om zelf objectieven te formuleren en een activiteiten agenda samen te 
stellen. 
Het institutionele kader waarbinnen PLAR plaats vindt heeft een duidelijke invloed op 
de opbouw van PLAR en zijn evolutie. In de case studie van zuid-Mali bvb was het 
veldteam samengesteld uit onderzoekers van een groter FSR team. Het team maakte 
deel uit van een goed functionerende projectorganisatie, ondersteund door externe 
technische en financiele hulp met de nodige logistieke middelen en operationele 
fondsen, zodat het niet gehinderd werd door een zwakke samenwerking met de 
Samenvatting 183 
rLAR oeireKi op een airecie manier represeniaueve lesiooeren aie een Doerencomite 
vormen. Dit comite treedt als tussenpersoon op tussen de facilitatoren en de rest van de 
dorpsgemeenschap. 
• PLAR bouwt op feedback van de bevindingen die testboeren verkregen en doorgeven 
aan andere boerengroepen en/of dorpelingen. 
• PLAR tools leggen de nadruk op visualisatie. 
• Het bedrijf visualiseren door middel van een tekening gemaakt door de boer zelf, is een 
van de belangrijkste tools voor individueel leren van boeren. Een zogenaamde 
bedrijfsstromenkaart is een vereenvoudigde voorstelling van het bedrijfssysteem 
waarbij bij ingaande, uitgaande en recyclerende stromen van hulpbronnen 
gevisualiseerd zijn. Die kaart maakt het de boer mogelijk sterke en zwakke punten van 
zijn beheer te analyseren. Met de bedrijfsstromenkaart als basis kan een planningskaart 
gemaakt worden, die vergeleken kan worden met een dagboek van een boer. De kaart 
van de uitgevoerde activiteiten toont wat de boer gerealiseerd heeft in vergelijking met 
wat hij voorzien had en maakt het mogelijk de evolutie van de veranderingen bij te 
houden en om beter geinformeerde beslissingen te nemen met het oog op verbeteren van 
het bodemvruchtbaarheidbeheer. 
• In PLAR leert de boer ook op individuele basis door middel van experimenten die tot 
doel hebben de boeren te helpen om het potentieel van alternatieve technieken en 
praktijken te toetsen, en die dan aan te passen aan de heersende omstandigheden en 
indien mogelijk op te nemen in de bedrijfssystemen die ze beheren. 
• Communicatief leren grijpt plaats als boeren hun standpunten uitwisselen en inzichten 
delen tijdens groepssessies zoals het in kaart brengen van het dorpsgebied met zijn 
natuurlijke hulpbronnen, het analyseren van managementdiversiteit, 
boerenwerkgroepen, uitwisselingsbezoeken, etc. Feedback van individueel leren gebeurt 
wanneer testboeren hun bedrijfsstromenkaarten voorstellen en bespreken tijdens 
plenaire vergaderingen. Tijdens trainingssessies worden boeren gestimuleerd om zelf 
antwoorden te vinden op hun vragen. Gebaseerd op hun eigen ervaring bepalen boeren 
de objectieven en hypotheses van nieuwe technieken die ze willen uitproberen en 
maken ze voorstellen voor het opzetten en evalueren van experimenten. Communicatief 
leren heeft ook plaats wanneer boeren van het boerencomite andere boeren trainen en 
wanneer het comite velddagen organiseert voor omliggende dorpen. 
Faciliteren van boerenleerprocessen 
• Het gebruik van gestandaardiseerde interviewformulieren in plaats van checklijsten met 
open vragen laat boeren toe beter hun resultaten onderling te vergelijken en om 
veranderingen doorheen de tijd te evalueren. Daarenboven kan het veldteam tijdseries 
van data opbouwen en de evolutie van praktijken van bedrijfsbeheer opvolgen in de tijd. 
Dit gebeurt door de gegevens van de bedrijfsstromenkaarten over te brengen op 
formulieren en die daarna te verwerken met de computer door middel van het 
ResourceKIT programma. De ervaring toont aan dat de resultaten van die kwantitatieve 
analyse de inzichten van boeren en veldteam betreffende het functioneren van 
landbouwbedrijfssystemen kunnen verbeteren. Daarenboven kan het veldteam beter 
aangepaste raadgevingen geven. Wanneer kwantitatieve informatie in de vorm van 
nutrientenstromen en -balansen worden aangekaart tijdens plannings- en 
evaluatievergaderingen worden boeren geinspireerd om te experimenteren met 
nutrientenbesparendebeheerspraktijken. 
• Wanneer de voorlichtingsdienst de leiding neemt over PLAR blijken de 
gestandaardiseerde interviewformulieren echter te ingewikkeld. Ze blijken te veel 
gedetailleerde vragen te bevatten die niet altijd direct verband hebben met het 
boerenleren. Themalijsten daarentegen geven de facilitators voldoende structuur om 
stapsgewijs de tools te gebruiken en tegelijkertijd zijn ze flexibel genoeg om in te gaan 
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het moeilijker wordt om kaarten getekend door verschillende boeren onderling te 
vergelijken en het maken van tijdsseries van gegevens hoogstwaarschijnlijk onmogelijk 
zal worden. 
De balans tussen leiding geven en facilitatie van het proces is teer en dynamisch. In het 
begin, vooral wanneer onderzoekers het proces coordineren, benadrukken de leden van 
het veldteam het 'zelf leren', terwijl het leren door boeren minder aandacht krijgt. In de 
loop van het proces worden boeren gestimuleerd om meer en meer de leiding te nemen. 
Als de voorlichtingsdienst de leiding neemt komt het 'leren van onderzoekers" op de 2de 
plaats en het leren van boeren komt centraal te staan. Nochtans leert de ervaring dat er 
tijd nodig is om elkaar te begrijpen en in vertrouwen te onderhandelen. Het veldteam 
heeft tijd nodig om de rol van facilitator op zich te nemen, om boeren te stimuleren en 
te motiveren om zelf naar antwoorden te zoeken op hun vragen. Boeren van hun kant 
hebben ook tijd nodig om voldoende vertrouwen te krijgen dat hun 
bodemvruchtbaarheidbeheer verbeterd kan worden door een beter beheer van de lokale 
beschikbare middelen en dat ze zelf antwoorden op hun vragen kunnen vinden. 
Wanneer er nieuwe opties ingevoerd worden is het van belang lokale boerenkennis en -
ervaring als uitgangspunt te nemen en de boeren nauw te betrekken bij de identificatie 
van mogelijke oplossingen. Het gevolg hiervan is dat boeren de voile 
verantwoordelijkheid nemen voor het opstellen, uitvoeren en evalueren van hun 
actieplan. Zo'n actieplan is dan grotendeels een combinatie van boereninteresse 
gebaseerd op lokale kennis en praktijken en nieuwe inzichten die het veldteam inbrengt. 
Aangezien de mogelijke oplossingen voorgesteld worden als opties die uitgeprobeerd 
moeten worden onder de gegeven omstandigheden betrekt het veldteam de boeren nauw 
bij het ontwerpen van experimenten en assisteren de facilitatoren bij het selecteren van 
indicatoren voor succes. Boeren worden eveneens geassisteerd in het beter observeren, 
in het registreren van informatie en in het trekken van conclusies uit de experimenten. 
Door middel van het methodologieontwikkelingsproces werd er meer aandacht 
geschonken aan het formaliseren van groepsleren en aan het motiveren van boeren om 
zich het PLAR proces toe te eigenen. Nochtans blijkt dat boerencomites alleen 
operationeel zijn wanneer teams voldoende assistentie bieden. Alhoewel de boeren 
geYnteresseerd zijn om van elkaar te leren blijken ze door gebrek aan vertrouwen, 
misverstanden, zwakke leidinggevende bekwaamheid en gebrek aan duidelijke 
doelstellingen, gehinderd om regelmatig samen te komen in het comite. Klaarblijkelijk 
is van elkaar leren een onvoldoende sterk motief om een comite in stand te houden. 
Nochtans wanneer de veldteams helpen bij het formuleren van een duidelijk curriculum 
voor boerenleren en het organiseren van samenkomsten, worden de boeren er 
gaandeweg meer en meer van overtuigd dat collega boeren een nuttige bron van kennis 
kunnen zijn. Dit blijkt de boeren te stimuleren om elkaar individueel te ontmoeten, om 
elkaars percelen te bezoeken en te leren van elkaars ervaringen. Dat boeren kunnen 
leren uit zulke ervaringen wordt aangetoond in de case studie van west-Kenia waar 
boeren zelf een groep gevormd hebben, grotendeels samengesteld uit leden van het 
comite. Naast bodemvruchtbaarheidaspecten hebben ze nu een concreet doel voor ogen: 
ze willen een irrigatiesysteem opzetten. Dit voorbeeld maakt duidelijk dat boeren tijd 
nodig hebben om vertrouwen te winnen in het leren van elkaar, om een comite te 
vormen en om zelf objectieven te formuleren en een activiteiten agenda samen te 
stellen. 
Het institutionele kader waarbinnen PLAR plaats vindt heeft een duidelijke invloed op 
de opbouw van PLAR en zijn evolutie. In de case studie van zuid-Mali bvb was het 
veldteam samengesteld uit onderzoekers van een groter FSR team. Het team maakte 
deel uit van een goed functionerende projectorganisatie, ondersteund door externe 
technische en financiele hulp met de nodige logistieke middelen en operationele 
fondsen, zodat het niet gehinderd werd door een zwakke samenwerking met de 
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voorlichtingsdienst en thematisch onderzoek. Echter, de virtuele afwezigheid van de 
voorlichtingsdienst beperkt nu sterk de kans dat PLAR ooit een praktische 
voorlichtingsaanpak wordt. In de west-Kenia case studie werd PLAR officieel 
gecoordineerd door het regionaal onderzoekscentrum. Door gebrek aan flexibiliteit in 
planning en budgettering en door zwakke logistieke arrangementen was het veldteam 
niet in staat om doeltreffend de vragen uit het veld te beantwoorden. Tezelfdertijd was 
de donor onvoldoende bereid om het belang van aanmoedigingspremies ter compensatie 
voor het lage loon van de leden van het veldteam te erkennen. Daarenboven stond de 
leiding van het regionale onderzoekscentrum vrij afkerig t.o.v. de 
onderzoeksmethodologie die een nieuwe aanpak voorstond met boerenleren en 
participatief onderzoek als essentie. In de Marakwet case werd het veldteam 
gecoordineerd door de voorlichtingsdienst waarin onderzoekers deelnamen op aanvraag. 
Daardoor werd PLAR meer ontwikkelingsgericht aangezien het experimenteren 
ondubbelzinnig in handen van boeren kwam te liggen en het curriculum voor 
boerenleren uitgebreid werd. 
Resultaten van PLAR 
• Testboeren starten na het opzetten van PLAR bijna onmiddellijk met experimenteren 
met alternatieve bodemvruchtbaarheidbeheer praktijken. Vervolgens betrekken de 
boeren ook andere aspecten van verbeterd bedrijfsbeheer, zoals veeteeltbeheer en 
nieuwe varieteiten van gewassen, in PLAR. De experimenten verschillen naargelang de 
klasse waartoe een bedrijf behoort in functie van verschillen in beperkingen en bezit van 
middelen. In zuid-Mali zijn heel duidelijke verbeteringen zichtbaar wat betreft het 
recycleren van gewasresten: boeren verbranden minder oogstresten en gebruiken die nu 
als veevoer en om organische meststof te produceren. 
• Testboeren hebben meer kennis van nieuwe technieken dan andere boeren die niet in het 
programma betrokken werden en proberen ook meer alternatieve technieken uit. PLAR 
is ook doeltreffend om kennis te verspreiden op een boer-tot-boer basis aangezien 
boeren die in contact kwamen met testboeren meer kennis hebben van nieuwe 
technieken en meer geneigd zijn tot experimenteren dan hun colleges die niet in contact 
kwamen met testboeren. De direct en indirect betrokken boeren zijn ook bekwamer om 
de nieuw aangeleerde technieken aan te passen indien nodig en die te verwerken in hun 
bedrijfsystemen. 
• Na vijf jaar participatief actieonderzoek in zuid-Mali zijn de partiele nutrientenbalansen 
van het landbouwproductiesysteem aanzienlijk minder negatief geworden. Die 
verbeteringen zijn grotendeels te danken aan het verhoogde gebruik van organische 
meststof geproduceerd op basis van huishoudafval en stalmest en dank zij het reduceren 
van het vrij grazen van gewasresten. 
• Het veranderen van de kleur van de grond van licht naar donker is de belangrijkste 
indicator voor boeren dat de grond vruchtbaarder wordt. Na vijf jaar participatief 
actieonderzoek verklaart 95% van de boeren dat hun grond donkerder geworden is, wat 
te kennen geeft dat de vruchtbaarheid van hun grond verhoogd is. 
• De resultaten van vijf jaar participatief actieonderzoek tonen ook aan dat 3A van de 
boeren die eerst in de klasse van 'zwakke' bodemvruchtbaarheidbeheerders stonden nu 
overgingen naar de klassen van 'redelijk goede' of 'goede' 
bodemvruchtbaarheidbeheerders. 
PLAR uitbreiden 
Twee jaar na de introductie van het methodologieonderzoek in een testdorp in west-Kenia 
wordt PLAR nu toegepast in de omringende dorpen die samen de administratieve sublocatie 
vormen. De veldvoorlichter samen met de leden van het boerencomite hielp bij het 
ontwikkelen van actieplannen voor die dorpen. Het dorp waar PLAR begon wordt nu door 
de omliggende dorpen als een 'ruraal kenniscentrum' beschouwd. Terwijl PLAR uitgebreid 
werd van 1 dorp naar de omringende dorpen van dezelfde sublocatie, werd dit 'up-scaling 
model' nu ook toegepast in 7 andere districten/divisies in west-Kenia. 
Boeren en boerencomites 
PLAR zal meer en meer moeten steunen op leren van boer-tot-boer omdat de verhouding 
van het aantal voorlichters «-* boeren vermindert als gevolg van structurele aanpassing en 
teruglopende donor fondsen voor voorlichtingsdiensten. De ervaring leert dat boeren tijd 
nodig hebben om het nut van leren in groep in te zien en om voldoende vertrouwen te 
winnen in elkaar om een comite te vormen. Misschien is daarom in de eerste jaren van 
PLAR wel meer tijd en geduld nodig teneinde functionele comites te vormen. Wanneer de 
intensiteit en frequentie van interventie van de veldteams vergroten zullen de boeren hun 
controle over PLAR vergroten en kunnen ze mogelijkerwijs op alternatieve criteria steunen 
om een comite te vormen zoals vertrouwen, vriendschap, familiebanden. Dit zou tot gevolg 
kunnen hebben dat minder bemiddelde boeren, die dringender hulp nodig hebben, 
uitgesloten zijn uit de comites. Daarenboven zou externe input voorziening het belangrijkste 
objectief kunnen worden waarbij de potentiele voordelen van een beter beheer van lokale 
beschikbare hulpbronnen verwaarloosd worden. In het scaling-up model wordt gebruik 
gemaakt van de boerencomites van de eerste PLAR dorpen, de rurale kenniscentra. Aldus 
nemen boeren taken over van de facilitatoren, ze stellen hun tijd en kennis ten dienst en 
daarom rijst de vraag hoe die boeren-facilitators vergoed zouden moeten worden. 
Facilitatieteams 
Faciliteren van boerenleren is geen alledaagse taak voor de meeste voorlichtingsdiensten en 
het zal tijd vragen aan de voorlichter om professionele facilitator te worden. Door 
praktische training tijdens het implementeren van PLAR in kleine veldteams kan een 
kerngroep van trainers gevormd worden, die dan de voorlichters van de andere 
divisies/districten alsook andere voorlichting- en ontwikkelingsdiensten die geinteresseerd 
zijn in PLAR, traint. Om kwaliteit te verzekeren bij de uitbreiding van PLAR zal er 
additionele training gegeven moeten worden in het faciliteren van het zelfontdekkend leren, 
volwassenenvorming, niet-formele educatie en leren van boer-tot-boer. 
Aangezien actieplannen in toenemende mate betrekking zullen hebben op een ruim 
scala van middelen voor levensonderhoud zal de facilitator toegang moeten hebben tot een 
groot aantal bronnen van kennis en diensten die van belang kunnen zijn voor de boeren. De 
facilitator zal onmogelijk zelf al die raadgevingen kunnen voordragen, hij/ zij zal een brug 
moeten vormen tussen de vraag en het potentiele aanbod van diensten, inclusief kennis. 
Nadat de boerencomites en de sublocatiecomites gevormd zijn, zal de facilitator de 
interactie tussen die comites moeten stimuleren en zorgen dat de zogenaamde 
boerenplatformen functioneren. 
Gedurende de eerste jaren van PLAR zijn onderzoekers een belangrijke bron van kennis en 
innovatie. Gebaseerd op de bedrijfskaarten zouden onderzoekers samen met een beperkt 
aantal boeren een analyse kunnen maken van de nutrientenstromen. Het onderzoek heeft 
aangetoond dat de feedback van resultaten van die analyse bruikbaar is binnen het PLAR 
proces. Via de boerenplatformen kunnen onderzoekers ook een brug vormen tussen de 
vraag van de boeren en het stationsonderzoek. Eenmaal PLAR goed op gang is, kunnen de 
onderzoekers betrokken worden bij de evaluatie van de impact van de PLAR aanpak en die 
vergelijken met andere strategieen voor boeren leren en voorlichting. 
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Institute/! die PLAR adopteren 
Om PLAR goed te laten functioneren is een gedecentraliseerd management nodig gebaseerd 
op vertrouwen en flexibiliteit. Dit zal een aanpassing vergen van al het personeel. Door de 
managementstaf te betrekken in cruciale fasen van het PLAR proces en hen de noodzaak 
aan flexibiliteit en gedecentraliseerd management aan te tonen moet het mogelijk zijn hun 
houding en handelswijze te veranderen. 
Om de efficientie van het faciliteren van boerenleren te verhogen moet de 
voorlichtingsdienst zelf een "lerende" organisatie worden waarin kritische evaluatie en 
analyse van sterke en zwakke punten van het programma centraal staan. Fouten, erkenning 
van zijn beperkingen en onvoldoende doeltreffendheid van processen en methoden worden 
dan elementen waaruit die organisatie leert. De promoties in de loopbaan en stimuli voor 
personeel zouden moeten toegekend worden op basis van hun prestatie als facilitator en hun 
bekwaamheid om hun methode van werken te verbeteren en om de efficientie van het 
onderzoek- en voorlichtingsprogramma te verhogen. 
Het vraagt tijd om een stimulerende omgeving van organisationeel leren te creeren. 
Daarom mag schaalvergroting van PLAR niet in versneld tempo gebeuren, want dan zou de 
organisatie niet voldoende kunnen leren uit haar ervaring noch vertrouwen winnen in de 
PLAR methode. Aangezien PLAR een leerproces is voor alle betrokken partijen, is kritische 
evaluatie en aanpassing van de aanpak, procedures en tools noodzakelijk, mede doordat 
condities verschillen van plaats tot plaats en snel veranderen in de tijd. 
Abstract 
The thesis contains 2 volumes. Volume 1 is a Resource Guide, titled 'Managing soil fertility 
in the tropics'. It provides user-friendly ways to gather, manage and analyse information, 
using participatory learning and action research (PLAR) and to use this knowledge to 
develop strategies for integrated soil fertility management (ISFM). Volume 1 comprises 5 
parts. Part 1 is a textbook for PLAR and deals with building bridges between 'common' 
knowledge domains of farmers, development workers and scientists. Part 2 is a collection of 
case studies and Part 3 is a set of 'field tools' on laminated cards. Part 4 is a CD-ROM, 
including a software package to assist in analysing field data and calculating nutrient 
balances. Part 5 is a manual with detailed versions of the field tools and a user's guide to the 
software. 
Volume 2 of the thesis describes the development of the PLAR approach for ISFM 
through the analysis of 3 case studies. Factors are analysed that have given direction to the 
adaptations and site-specific configuration of the approach and field tools. Two 
complementary interfaces are taken into account: the field teams interacting with farmers 
and the field teams as part of wider institutional settings. Volume 2 also deals with the 
impact of participatory action research in terms of changes in farmer learning, knowledge 
and innovation. The thesis concludes with discussing the major learning points in 
facilitating farmer learning and analyses the major implications and issues in extending the 
PLAR approach. 
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